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PREFACE. 



d«rme apology will periiapt b€ reqaired fdr publishing a work of. 
this kind, when so many arithmetics are already before the pub- 
lic. The only apology which I hare to offer; is a desire to render 
the study of ariUimetic more beneficial to scholars. It has be- 
come almost a uniyersal practice, particularly in the country^ for 
scholars to pass through their arithmetic, without obtaining any 
thing more than a practical knowledge of the rules. This is ow- 
ing, in a great measure, to the multiplicity of studies, which haye, 
of late, been introduced into schools. When our present system 
of schooling was established, and indeed^ till within a few ycA^, 

^ the only brai^cbes taught, were readf ag, writing, arithmetic, and £nV 

^ glish grammar. The number of scholars was generallf less than at 

C^ ^ present, and instructers were then enabled to proceed more method- 
\ ically, and to bestow more attention on each branch, than the 

present state of schools, in general, will ^dmit of. In most schools 
at present, the usual studies, in addition to those before studied, 
are geography, rhetoric, logic, history, and frequently several 
others, which, with thiB.increaseof scholars, compel an instructor 
to do e.very thing in a hurry,, bx^ consequently, to dix nothing 
well. These considerations led m6 to believe, that an Vithme- ' 
tic. on the plan pf the following work, would.be of public utility. ■> 
By. it, scholars will be- able^ to obtain a knowledge of the first 
principles u)f arithmetic, with but very little assistance from an > 
in^ructer.. By this, is not meant, that a thorough knowledge of 
the theory of arithmetic may be obtained by. a mere perusafof 
the demo|i9$vaiieiUf tht«. is not practicable. In. order for this, th* 
demonstrations must be attended to closely, and for a considerable 
tiiue. It should be no discouragement to a -scholar, that he can- 
nottat first understand the demonstrations. • If he begins with a - 
de.termination to understand them, ai;id obtains a thorough knowl* . 
edge of the simple rules, he will have little difficulty in the sue- 
ceeding rules. - In all arithmetics adapted to the use of schooU 
ai)4 academies^ wh^ch I haVe s^n, the demonstrations are givea • 
algebraically, oj.tb.ere are no demonstrations at all. In the for* 
m^X case, scholars consider the demonstrations . too difficult for 
them to understand, and in the latter, that nothing more is re« 

?mred'of them,- than is contained in the book. The authors whom 
have consulted. In making this. compilatiop, .are, .Pike, IVebber, 
Lacroix, and Adams^ In many of the rules, particularly fVactionsi 
1 have, derived. more, b^pefit from Lacroix than from the others*' 
Pik^ and \V>hbec, I have found of; 'much advaAtAge in demon- 
atra'ing those rules which are not contained in Lacroix. Adaitas's 
demonstration of extracting H^e Square and Cube Roots, T have 
found to be superior to any which I have seen in any former au- 
thor. From all these authors, and from Adams more than either 
•f the others, I have extracted examples when they would an- 
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iw«r my purpose. 1 have calculated the vork entirely In fhe-- 
Federal Currency^ because I conceiTed it to be- the only one 
which is generally, or which ought to be taught in our schools. 
The questions in each Conversation, are designed for the exam- 
ination of the pupil by the instructer; and a scholar should never 
be allowed to leave a Conversation until he can answer all these - 
qaestion»correctly. The method of stating the Single-and Double 
Rules of Three, is different from the usual method; but- 1 conceive 
it to be more simple, and more agreeable to the nature of Proper* • 
tion than the ordinary way. In this I have followed Lacroiz^ 
I have also followed the same author, in the multiplication of Duo- 
decimals, and consider it more analogous to multiplication in 
general, than the common method, Ei^ors in a work like thia 
must be es^pected ; the press . cannot entirely avoid them ; and 
several, it is very probable, have escaped my observation. These^ 
it is hoped, the candid will forgive ; from whom, any intimations 
of evors or amendments will be thankfully received by 

MiWmry^ {Matt.) Oct. 1823. THE AUTHOR. 
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CONVERSATIONS 

OR 

ARITHMETIC. 

CONVERSATION I. 

NUMERATION, SIMPLE ADDITION, and SIMPLE 
SUBTRACTION. 

TUTOR ASD FUPIL. 

Tutor. What is Arithmetic ? 

PupiL f Arithmetic, I think, is about numbers, and 
shows how to work with them so as to obtain correct an- 
swers to arithmetical questions. 

Tut. You are right. Arithmetic Is the art or science 
vrhich teaches how to compute by numbers. Without r 
knowledge of it, you will not be able to transact business 
correctly ia any calling of life, an(jl you will always be 
liable to be defrauded by those who are better informed. 
This ought to excite you to make great exertions to 
become familiar with every part of Arithmetic, necessary 
for a man of business. At first it may seem a hard task, 
but, with a little patience, in learning the fundamental 
rules, you will find arithmetic to be a very interesting 
stady. 

Pup. I am always pleased to receive instruction froti 
you, and whatever instruction you may give me, I will 
Dot let pass without my utmost endeavours to understands 

Tui. Can you tell of ho^ many kinds arithmetic is ? 

Pup. Arithmetic is of two kinds, thecMPetipal and prac- 
tical. 

Tut. Very well. And can you tell bow these kind§ 
differ ? 

. B 
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6 MUlfGRATION. 

Pup, The theory of arithmetic explains the nature 
and quality of numbers, and shows the reasons of practical 
operations. Tfte practiQal pert ehoivs «the most useful 
and expeditious method of working by numbers. 

Tut. What is Numeratidn ? 

Pup. Nuifteration, I thisk^ sbotvs hoir to read num- 
bers. • 

Tut. You have a right idea of it, but you ought to 
have a thorough knowledge ofil before you proceed fur- 
ther. 

1. Numeration is that part of arithmetic which teach- 
es how to write tixay given numbers, by means of cerkin. 
characters, and how to read those characters when writ^ 
ten. Nui#»ers are expressed by the following characters. 

1 2 3 4 ^? 7-89 

oqe, two, three, four, five, six, seven, ^igUk- i^ne. 



3. When a number greater than nine is to b^wpress- 
iS^ ed, it is done by tens, and these tens are expressed by 
V ^' ope of the above characters, having another character 
placed at its right. If it be required t6 write twelve^ it 
is done by writiiig the figure 1, and at its righ^, write the 
figure 2, thus, 12. The one at the left hand being re- 
moved towards the left, one place, is in ttie place of 
tens, and expresses ten units, or ten times as much as 1 
• expresses when it stands alone ; the 2 at the right ex- 
presses only two, it being in the pface of onitsK in this 
manner twelve is expressed. Whe& it is required to 
^ write eleven, you write two Is thus, 11 ; the one atth^ 
left expressing ten, and the 1 at the right expressing one. 
)f itbe required to write one hundred and eleven^ ye« 
write three Is, 4ht» 111 ; the 1 at the. right expresses 
one as in the former ease, and likewise the 1 is^tbe mid- 
>^le expresses ten ; but the 1 at the left expresses one 
hundred^ it being removed ope place further to the left 
then the middle figure, which is in the place of tens. 
The nutn'b^ twenty-two is wtititen 22 ; the 2. at theieft 
expresses twenty, and the 2 at the right expreiies two. 
The exptessicn iwfk hundred and twenty-4wo is written 
222, and all the figures increase in the sametn4nner ; ev- 
ery removal to the left increasing the value of the figure 
ten times. 
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"This is th« ftmdamental Jaw of our written numera- 
tion, that a removal of one plaee towards the left increases 
the value of the figure ten iimesy 

3. When we wish to write any number of tens, there 
are none of the above characters with which we can do 
it ; if, for instance, we wish to write ten^ or twenty ; we 
cannot, by any of the^above characters, do it If we 
write 1, with any of the characters at its right, they will 
make more than ten ; and the same of the other figures. 
To remedy this we have a character which signifies 
nothing, and is called a cipher, or nought ; this is the 
character, t.^ . 

If we wish to write ten, we first write the figure 1, and 
at the right of it, write the cipher ; thus^ 10 expresses 
ten, the 1 being removed to the' left, by this character 
which signifies nothing. If it be required to write one 
hundred, we must write 1, with two ciphers at its right, 
fbus, too ; to write one thousand, three ciphers must be 
written, 1000 ; to write twenty, 2 with one cipher at its 
right, and so on with alt the figures ; any number of tens, 
hundreds, thousands, &«. being expressed, by first writ* 
ing the significant figure, and then at its right place the 
proper number of ciphers. 

Pup* 1 do not understand you when you say signifi- 
cant figure. I should like to have you explain it. 

Tut. 6y significant figures are meant the figures which 
express some number of themselves, or all the figures 
eicept the cipher. 

When we wish to write any number between one hun- 
dred and one hundred and ten, care must be taken that we 
place the figures according to their values. If it,be requir- 
ed to write one hundred and one, we write it thus, 101 ; 
to write ode hundred and two, thus, 102 ; aad so on, the 
eipher in the middle carrying the significadt figure at the 
left into the place of hundreds. Ciphers are frequent!^ 
placed in the middle, and all other places except at the 
left of numbers ; thus in writing any number in figures 
we should take care that we do not ^ive ji wrong expres- 
sion by omitting the ciphers. 

In general when a number is dictated, it is written by 
beginning at the leA, and placing, one kflter another, the 
figures according to their values. 

Digitized by LiOOQIC 



3 NfJMERAllOir. 

When ft number is written in figures, in expressing it 
in lan^age, it is necessary to substitute for each figure 
the words which it represents, and then mention the Tain 
tie of its place according to the following table. 

3 4, 6 8 5, 6 7 4, 3 2 1, 1 9 

HH ffiHw KHg a2HH tcHg: 

(i 9i G (^ t* CAC CASq 0<»2 

sg §,gi g,s| §,g§ g,gi 

2.1 1,2.3 §,2,1 3S,| 5 -■ 

Si o.cs OS ooJ^ 



* =^ I' B I 



= i« §:i ?l 



o 

t3 



The figures here jou see are divided by commas, into 
\periods of three figures each, which enables tis more 
ireadily to enumerate them. This division is performed by 
beginning at the right and placing a comma at the right 
of every fourth figure ; sometimes the left hand figures 
do not amount to a full period. In the above table the 
left hand period consists of only two figures, and the 
whole table is read as follows ; — thirty-four trillions, six 
liundred and eighty-five billions, six hundred and seventy- 
four millions, three hundred and twenty one thousantfo, 
and nineteen. You may express tlie following nnmbers 
in figures. 

Twelve, - - - - - 12 

Twenty, . ... - 20 

One hundred, -; - - - 100 

Five hundred and sixty-four, - - 564 

Six bund. U fourteen thpus. five hundred & one, 614,501 

Nineteen millions and one, ^n - 19,000,001 

« 

Express the following numbers in words. 
112, 684, 5001401, 8647236, 10109824, 1800014601. 

Pup. I thifik that I now understand Numeration, and 
shall be able to attend to Addition with success. 

Tut. You must not be too po^iive in thinking that you 
.^understand it, for it is l^n \^i9fk^ if j'ou do not meet with 

-/' • Digitized by. LjOOQIC 



SIMPLE ADOVnOfl. 8 

nmnbera which you cannot ennmerate. If ever jou are at 
a loss to know how to enumerate any numbers, you must 
review Numeration and make every thing perfectly fa* 
miliar. Before you proceed further yon must examine 
the following characters, and make them familiar to your* 
self as fast as you come to the rules to which they are ap* 
plied. 

^ ( The sign of equality ; as 4 and 4 added together are 
( equal to 8, which would be expressed thus, 4 4. 4= 3. 

. ( The sign of addition ; as, 2 4. 2 = 4 ; meaning thtt 
"^ ^ 2 added to 3 is equal to 4. 

^ i The sign of subtraction ; as, 8 — 4 = 4; meaning, 
"^ I that 4 taken from 8 leaves 4. 

^ X^e sign of multiplication ; as, 3 X 3 = 9 ; mean- 
i ^Dg, that 3 multiplied by three is equal to 9. 

-*- i The^ign of division ; as, 4 -5- 2 = 2 ; or, 2 ) 4 ( 2 ; 

or < meaning, that 4 divided by 2, gives 2 for a quotient ; 

) ( f or that 2 is contained in 4 twice. 
' ^ ^ * , •« 

_ ( The sign of proportion ; as, 2 : 4 : : 8 : 16 ; 

* ' ' ^ meaning, that as 2 is to 4, so is 8 to 16. 

These signs are all that will be necessary in your pres- 
ent cou«g of instruction. 



You are now prepared to be instructed in Simple Addl* 
tion, and what do you think Simple Addition is ? 

Pup. Simple Additioa is a rule which teaches how to 
•j>ut together simple numbers, so as to express them in one 
whole number. 

^ fut. You have formed a very correct idea of it. It is 

\ rule by which two or more numbers of the same de- 

Boihb|tioo are put together so as to be expressed in one 

Htm." 

■ 

4. In the addition of numbers the most natural wi^ is 
to^egin at unity, and count till ytMi arrive at the full ex* 
pjression of one of those numbers, and thun proce<^d to 
add a unit at a lime, until you have ad<|kr| ai^i^^^^nitr 



.10 SIMPLE ADmTlOJt. 

as the other numher contains. Ifyoa were to add 8 and 
4, you would begin and count, one, two, three, four, fire, 
six, seven, eight, and ascend 4 places above 8, which 
would be twelve, the amount of 8 and 4. In this manner 
all small numbers are added together, and the amount of 
each addition committed to faemorj. But in the addition 
of ]^ge numbers this process is too tedious, and the end- 
less number ofisnms which may be produced by addition, 
render it impossible to retain them in the memory. To 
avoid this difficulty we have recourse to the combination 
of units into tens, hundreds, thousands, &c. The follow- 
ing is the rule for 

SIMPLE ADDITION. 

Place the numbers under each other so that units may stand 
under units, tens under tens, hundreds under hundreds, &c, and 
draw a line underneath. . 

Begin at the right hand figure of the lower number, and find 
the amount of all the figures of that column, and if their sum* does 
not exceed 9, set it down ; but if it exceeds 9, set down what the 
sum exceeds ten or any even number of tens ; and if it be ten or 
an even number of tens, write a cipher instead of the excess, and 
carry as many to the next figure towards the left as the sum con* 
tained tens. Proceed in this manner with every column through 
Uhe whole, and at the last or left hand column, set' down the 

/' whole amount of that column. 

/ 

Tou may add together the following numbers ; 268, 
. 346, 793, and they must be placed as follows : 

3 6 8 
3 4 6 
7 9 2 



14 6 



Pup. The work is all very plain, bat I do not under- 
stand why I should carry one for every ten { I dbonld 
like to have you give the reasons for carrying in this 
way. 

^ The amount of all the numbers, expressed in one whole dqiH' 
'^^r, is called the nm <ft those numbers. Dig ized by L^OOgle 



SIMPLE ADDITIOIV. II 

Tut I shall now have an opportunity to see whether 
yoa understand Numeration ; for if you do not, yon can- 
not understand the explanations which I shall give you. 

According to Numeration, (3. Con. 1.) you will recol- 
lect that ten units are equal to one in the place of tens ; 
and that ten in the place of tens are equal to one in the 
place of hundreds, and so on, increasing towards the left 
in a tenfold proportion. In the above example, you first 
add the right hand column, or the column of units, and 
find their sum is 16 ; this means 16 units, and as ten units 
are equal to 1 in the place of tens, by setting down what 
16 exceeds 10, and carrying 1 to the next figure, you re- 
tain the true value. If you should begin with the second 
column, at 9, and add up that column, which is the coU 
umn of tens, you would get 19, which expresses 19 tens, 
or 190 pnits. Now if the second column contains 19 
ten^, and the column of units contains 16 units,' and 10 
units are equal to one in the place of tens, it is plain that 
by taking the ten which 16 contains, and adding it to the 

19 tens, you express the true number of tens there are in 
the two right hand columns. 

Pup. But how do we know how many tens are ez« 
pressed, if the cipher will express any number of tens. 

Tutf The cipher itself does not express any number, 
hut the figure at the left of it. In the above example the 
cipher stands for the sum of that column, and the ten 
which was added from the column of units, which make 

20 ; and 30 containing 10 twice, a cipher must be writ- 
ten, and 2 carried to the next figure ; then add the left 
hand column, and set down the' whole amount, because 
there are no figures at the left to which you can carry. 

Again, suppose you were requested to add together 
four dollars and six dimes,* and six dollars and seven 
dimes, you would place them thus : 




Here you first add together the dimes at the right, and 
ind they amount to 13 ; now the figures at the leA are 

• A dioM if a ten cent piece^ed by L^OOgle 



12 SIMPLE ADDITION. 

dollars, and ten dimes at ten cents each, make one dollar, 
therefore, if instead of setting down the whole numher 
of dimes, you take as many of them as it takes to make a 
dollar^, and call it one dollar, and all there are over this 
number call dimes, you §^et your sum in dollars and dimes, 
expressing the same yalue as if you called them all 
dimes ; and as you have dollars to add, you can add this 
one dollar, to them, and express their sum in one numher. 
In this example you have 10 dollars given, and 13 dimeS| 
and by taking the one dollar from the dimes, and adding 
it to the dollars, you express all the dollars possible, and 
all the dimes there are over. 

Pup. From what you have said, it appears very plain 
to me that carrying for every ten gives a true sum of all 
(he n ambers added, and that it would not do to carry for 
any other number. I sh6uld like now to have some ex- 
amples, that 1 may make what you have said familiar. 

Tut I will give you some examples, and you must 
perform them with care, and endeavour to understand 
every part, as you go along, for your progress in the 
succeeding part depends greatly on understanding well the 
preceding part of arithmetic. 

Add 84371, 6250, 10, 3842, and 631 together. 

Answer, 95104. 
Add 3004, 623, 8710, 6345, and 784 together. 

Ans. 19366. 
Add 66947, 46742 and 132684 together.* Ans. 246373. 



I will now instruct you in the next part of this conver- 
sation. And can you tell what 3im^^ Subtraction is ? 

Pup* Simple Subtraction, I think must relate to tak- 
ing one number from another. v 

Tut. Simple Subtraction does indeed relate to taking 
one number from another in ducli a manner as to show 

* Addition may be proved as follovli ; draw a line underneath 
ibe top line of fi^irea ; add tog;ether all the fig^ares helow the line, 
and write their Bum beneath the snm of the whole ; then add to- 
gether the top litte and the ■um of the other lines, and iCthif sunn 
agrees with the sutn of the whole, the work ia rig;ht ; otherwite it 

wrong, and must be lo9ked ovef again* Dig tized by L^OOgle 
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the trae difference bebfreen them. Addition, yon will 
recollect, is a rale bj which nnmbers are put together, 
80' as to find their whole amount in one sum ; but Sub- 
traction shows bow to take one number from another^ 
and consequently is the reverse of addition. In addition 
I told you, that all small numbers were added in the 
mind, and their sums committed to memory ; (4. Con. I.) 
80 in subtraction, the most natural way to find the difiier- 
ence between small numbers is to count to the full ex- 
pression qf one of those numbers, which must be the 
smallest, and then begin with unity, and add one at a time 
till yon have expressed the amount of the largest num- 
ber ; the number of units which you added will be the 
difference between the two numbers. In this way the 
difference between small numbers is obtained and com- 
mitted to memory. But, as in addition, this method of 
subtracting is extremely tedious and impracticable for 
}arge numbers ; therefore to avoid this, we have tbe 
following rule for performing questions in 

SIMPLE SUBTRACTION. 

Write the greater number, and directly under it write ^ le«f, 
fo that aniU may stand under anits, teni under Aens, Hundreds 
under hundreds, ice. and draw a line underneath. ' 

Begin with the right hand figure of the lower number, and fin4 
J^ difference between it and the figure' above it, setting the re- 
rWt underneath. 

If the figure in the lower number or subtrahend* is larger than 
tUe figure over it, borrow ten from the next figure towards the left 
in the minuend, and add to the figure which is too small ; then 
write this sum and the lower figure as before, and cany one to the 
next figure of the subtrahend for the ten which you borrowed. 

Proceed in this manner with all the figures, and the several dif- 
ferences taken together will be the difierence of the two numbers. 

If you wish to find the difference between 464 and 342, 
you will place them as follows, 

•■'4 6 4 
3 4 2 



1 2 3 



* The larger number is called the minueni^^ and Iho sraaUer 
the mbt rafter^. . -* * 

Digitized by LiOOQIC 



14 



SniPLE SVBTRACTIQlff. 



Here yovi begin on the right, and take the difference be- 
tween 2 and 4, which is 2, which set underneath ; then 
take the difference between 4 and 6, and between 3 and 
4, all of which, read together, is the diflfcrence of the 
two nnmbers. 

If it be required to find the difference between 86032, 
and 65264, you have another part of the rule to consider, 

8 6 3 2 minuend. 
6 5 2 6 4 subtrahend 



2 7 6 8 remainder. 

lo ihis eiEample you begin as befiore, at the right, and ~ 
seek the difference between 4 and 2 ; but here the lower 
figure is larger than the upper figure, and it is for &ucb 
cases that the rule directs to borrow ten. In this casA 
you find that yoa cannot tak^ ,4 from 2 ; but aa 1 in thiaf 
place of tens, where 3 is, is equal to 10 in the place of 
units^ jou mint take 1 from 3, and reduce it to units, or 
divide it into ten parts, which, with the 2 make 12, so 
that the 2 is changed into 1 2, from whiefa 4 cao be sub* 
traeted, leaving 8 for a remainder or difference. Now as 
you borrowed 1 from the place of tens, viz. from 3, you 
must consider this one less thau it is ; for, having taken 1 
from it, it must be 1 less. But as it is more convenient 
to consider the figure under it 1 larger than it really is, 
" you may carry 1 to that fiigure, and subtract as before, 
in this example, when you come to subtract 6 from 3, 
you find that you must borrow ten again, which you are 
to do from the next figure. But here the next figure 
is a cipher, and ten cannot be borrowed from it ; in this 
ca8.e you borrow from the next figure towards the left, 
viz. 6, but 6 is in the place of thousands, and 1 from that 
is equal to lOOO; and you do not want but 100, for is in 
the place of hundreds, and had you borrowed from that 
place it would have been 100. 

Pup. Yon say that I borrow ten, and then carry one 
to the next figure, for the ten which I borrowed ; and 
that if I had borrowed from it would l^ave been 100, the 
sum wanted ; I do not understand it. 

Tut» When, yop borrow ten, you do not in reality 
borrow but one, for you take one from a higher, and re- 
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dace it to the next lower d^Domination, which makes ten 
of it ; and as you borrowed but one from the higher de- 
nomination, you have but one to carry to it. As to faor^ 
rowing 100, as in the example, you must consider that 6 
is realJy more than 6 ; it is in the place of tens, and is 60, 
and the 1 which is to carry to it makes it 70. The three 
above is thirty, and yoo cannot subtract 70 from 30, but 
must borrow 100 and add to it ; yet because the numbers 
increase in a ten^fold proportion, it is called borrowing 
ten, however large the number really is. And here, as 
is in the place of hundreds, the 100 must be borrowed 
from 6, and 1 from 6 bek^ equal to 1000, 100 must be 
taken from the 1000, and the 900 remaining are consid*- 
ered as placed at the right of 6, so that the minuend 
would read thus, 86,900 ; but as 6 was made less by 1, it 
must be called 5, so^hat setting aside the two right hand 
figures of each given number, they will stand thus. 

8 5 9 
6 5 2 



2 7 



Yoo have now seen the whrade process of Subtraction, 
which you must make perfectly familiar. 

Pup, I think I understand the principles of this rule, 
and shall be able to answer any question you may^ ask me. 

Tut You may, in order to render what I have said," 
familiar, perform the following questions.* 

What is tbe dificrdnfte between 16944 add 9786 ? 

Am. 7058. 

Whdt is the difference between 1246€t afid 113465? 

Aos. 11217. 

I will now examine yoo in the preceding rules, and 
see if yoo understand them ; if yoo do not, yoo most re* 
view them^ and make every part perfectly ftHniliar. 



* SubtfftOlioD is jprov^d by addtag th« resnafnder i^ snbtra- 
heifd together ^ if their sum agrees irith the nibuend, the woHc 
18 right 
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Questions. 

What 18 arithmetic ? 

Of how many kinds is it ? 

What is numeration ? 

How do numbers increase from right to left ? 

When you wish to express any number of tens, what do 

you place at the right of tht significant figure ? 
Wh€n you wish to express any number between any 

number of hundreds tiocl tens, how do you do it? 
What is simple addition ? 
How ^o you place the numbers to be added ? 
Wbkh column of figures do you add first ? 
What is the answer called ? 
How do you write down the sum of each column ? 
Why do you carry for ten rather than for any other nunst* 

her? 
How do you prove addition 
AVhat is simple subtraction ? 
How many numbers are required to perform operations 

in this rule ? 
What are these numbers called i 
How are they placed for perforpnin^ the work ? 
When the figure in the subtrahend is larger (ban the fig- • 

ure above it, how do you proceed ? 
How does it appear that borrowing ten and carrying one 

to the next figure does not give a wrong answer f 
How is subtraction proved ? 

Eocampks for Praetiee. 

1 . A man bought a coach and 4 horses ; for bis coach 
• be gave j(200, for the two first horses he gave ^300, and 

for tj^e other two $K0 ; what did they all cost him 7 

Ans. ^750. 

2. Frdm Boston to Worcester is thirty^eight miles ; 
from Worcester to Hartford is sixty-two miles ; from Hart- 
ford to New- Haven thirty-four miles ; Trom New-Havea 
to New-York seventy-six ipiles ; how far ia it from Bos- 
ton to New-York ? Ans, 210 miles* 

S. There are five numbers ; the first is 2617 ; the 
second 893 ; the third 17Q3 ; the fourth as much as the 
three first ; the fifth twice as much as the third and 
fourth ; what is the whole sum 1 Ans. 242^2* 
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4. A general has an army composed of three divis- 
ions ; the first division consistB of 450 men ; the second 
of S75 ; the third of 660 ; he wishes for a reinforcement 
equal to the first and third divisions; what was the 
strength of his army before and after the reinforcement ? 
Ans. before, 1385 ; aflLer, 2395. 

bs The mim of two numbers is 64892 ; the greater num- 
ber is 46334 ; what is the smaller number ? Ans. 18658. 

6. A, holds a note against B, to the amount of |^ 1200 ; 
Bpays ^675 ; what was then due ? Ans.. ^525. 

7. A owed B 1^4850; at one time he paid ^200; at 
another time |^475; at another time ^40; at another 
time ^1200; and at another time 156; what was then 
due ? Ans. j[2779. 

8. From the creation to th^ depiurture of the Israel- 
ites from Egypt, was 2513- years ; «o (he siege of Troy, 
307 years more ; to the bailding of Solomon^s temple, 
180 years; to the btiilding of Rome, 251 years; to the 
expulsion of^ the kings from Rome, 244 years ; to the 
destruction of Carthage, 363 yeara; to the death of Ju- 
lius Caesar, 102 years ; to the Christian era, 44 years ; 
how long must the world stand after 1823, to make anoth- 
er number of years just equal to the number from the 
creation to the Christian era ? Ans. 2181 yeara. - 



CONVERSATION IL 

aofPLs mnaaucAVi^ti a»d smrLs oivisiok. 

Tut Can- yov tell what simple multiplication is ? 

Pvp. I cannot, unless it is what the name implies, a 
method of multiplying or repeating a number. 

Tut. Simple miukiplication is a rhle by which a num* 
ber 19 repeated a giveii' number of times. This may be 
done by addition ; if it>ereTequired to multiply 12^y 4, 
we might add Id to itself three times, and obtain the an- 
flwer thus : * 

C 
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12 
1 2 
1 2 
1 2 

48 



once. 



twic^e, 
three times, 



From this yoQ see that a number may be multiplied any 
cumber of times by means of addition. But if it were re* 
quired to multiply 12 by ]6, this would be a tedif^us man- 
ner of doing it. To avoid this we have a rule for repeat- 
ing a number a given number of times ; but before you 
learn this rule you must know the names by which the 
several numbers are called, and commit the Multiplica- 
tion Table to memory. 

Multiplication implies three nutnbers, viz. the number 
to be repeated, which is called the MtkUiplicand ; the 
number which shows how many times it is to be repeat- 
ed, which is called the Multiplier / and the result of the 
operation, which is called the Product 

The Multiplicand and Multiplier^ considered together) 
are called the factors of the product. 

You must now commit the following table to memory ; 
without it you will not be able to make any progress in 
multiplication. 



' 






MULTIPLICATION TABLE, 






1 


S 


3 


4 


5 


6 


7 


8 


9 


ie| 


11 


IS 


2 


4 


6 


8 


10 


12 


»14 


^ 


18 


20 


28 


24 


S 


6 


9 


12 


15 


18 


21 


24 


27 


30 


33 


36 


4 


8 


12 


16 
20 


20 


24 


28 


32 


36 


40 


44 


48 


5 


10 


15 


S5 


SO 


35 


40 


45 


50 


65 


60 


6 


12 


18 


24 


30 


36 


42 


48 


54 


60 


66 

77 


72 
84 


7 


14 


SI 


28 


35 


42 


49 


S6 


63 


70 


8 


16 


24 


as 


40 


48 


56 


64 


72 


80 


88 


96 


9 


18 


27 


36 


45 


M 


63 


72 


81 


90 


99 


108 


10 


20 


SO 


40 


50 


60 


70 


•0 


90 


100 


110 


120 


11 


22 


S3 


44 


55 


66 


77 


88 


99 


110 


ISl 


138 


12 


24 


36 


48 


60 


72 


84 


96 


108 


120 


132 


144 



The invention of this tabfie is ascribed to Pythagoras, 
and is formed in the following manner : The numbers 
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1, 2, 3, 4, 5, 6, 7, 8^ 9, 10, 11, 12, arewritten first on the 
same line, then each of these numbers is added to itself 
and written in the second line, which contains each num- 
ber of the first line doubled. Each number of the second 
line is then added to the number over it, in the first line, 
wlych gives the triple of the A'st, and is the third line; 
in this manner the table is formed throughout. 

To cpmmit this table to memory, begin with the 3 ia 
the left hand column, and multiply each figure in the top 
line by the 2, and you will find the product in the second 
line from the t^p, directly under the figure you multiply. 
Then take t^e'thi*ee in the lefl hand column, and multi- 
ply as before : and in this m«npec learn the whole table. 
It is not lieci^ary, however, Id tekrn at first, any further 
than to 9 in*th.^ Mt hand coluqiin;. 

You must now learn th e rile Sot 

SIMPLE MULTIPLICATION. 

Place the nnmbere under each otberf the largest uppermost, s^ 
that units may stand lender units, tens under tens, &c. and draw 
a line beneath. ' "* * 

Begin with the unit figure of the multiplier, and multiply each 
figure of the maltiplicand by it, setting the excess of tens in the 
product of the two figures, under the line, till you multiply the 
last figure of the multiplicand, when you write the whole product. 
Then aaultiply the multiplicand by Oxe next figure of the multi- 
plier, setting the product ^one place further to the left than the 
preceding product. Proceed in this manner with all the figures 
of the multiplier, setting each successive product one place fur- 
ther to the left.than the preceding ; then the suql of all these pro- 
ducts will be the product of the whole. 
■/ 

If it be required to multiply 38 by 24, the numbers 
must stand thas : 



Factors^J ^ 8 multiplicand, 
^ } 2 4 multiplier, 



9 1 S product. 



yGoogk 



MO aufpu: i|VLTiri.icATioir. 

Pup. ! think 1 understand the reason for cat ryiof for 
every ten, but do not see why each snccesslYe prodncl* 
is placed further to the left than the preceding ; I jihoutd 
like to have you give the reasons. 

Tut. In order that w^ may understand every part, 
and see the reasons plaimy, I will take the following num- 
hers, and multiply them togei^^r, explaining every part. 

13 4 8 

•.. ■*..; r -;•.;. 3 2 4 



6,3 9 2 



Here I hegim with tbe Urure 4 in the QvnljtipUer, and 
6rst multiply the 8 in th« JViultipJUcand by it, th» product 
of which is 32 ; in 32 there are 3 tens and 2 over, there- 
fore set down 2 and reserve -3 ibr the product of the next 
figure in the multiplicand. 4 times 4 are 16, and 3 to 
carry ai:^ 1§, which coQtai|i« ten ap4 9 over ; apd in this 
manner each figure of the multiplicand is multiplied by 
the 4. 

13 4 8 
3 3 4 



6 3 9 2 
2 6 9 6 



2. When I multiply by 2, I da net obtain Ihe product 
in units, as with the 4, bot in tens, for 2 is in the place ^f 
tens, and therefore the pM>d»Ot will be in tens ; and Hus 
k the reason of placing the produ^ by 2 further lo tbe 
left than the^recediog, as in the above example. 

To mal^e this appear more plainly, I will decompound . 
the multiplier. In the multiplier th^ere are 300, 20 &. 4 ; 
in the first place 1 nmltiply by 4, whiclf' gives a product 
in units ; 1 then mumpiy by 2, which you see is in reality 
20. Now as 2 is in the piace of lens, the product of the 
multiplicand by it w^l be in tens, and must be put in the . 
place of tens. When I multtply by 3 I get the product in 
hundreds, because 3 is in the place of hundreds, conse- 

* By product here is neant the product of each figure pf the 
moltiplter by the multiplicand* 
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qnently the product' of this figare most be carried one 
place farther to the left than the preceding. I will now 
give you the work in its decompounded state as follows : 

1348 1348 1 %^ 6 3 9 2 

4 20 . ^^00 2 6 9 6 

4 4 4 



6 3 92 



26960 404400 

13 4 8 
3 2 4 


6 3 9 2 
2 6 9 6 
4 4 4 



4 3 6 7 6 2 / 



4 3 6 7 6 2 

Here you will see the reason of placing each successive 
product one place further to the left than the preceding. 
You must make this familifir, for it is important to under- 
stand it thoroughly before you proceed further. , ^ 

Pup. Does it never happen that th^ multiplier is larg- 
er than the multiplicand ? . 

Tut, This never happens, because either of the num« 
hers may be used for a multiplier, and the largest num* 
her iS always placed uppermost. In multiplying one 
number by another, the product will be the same, wheth* 
er you use one or the other number for a multiplier,, the 
truth of which you can see in the following numbers : 

2 4 

3 6 




14 4 

7 2 



8 6 4 8 6 4 

It does indeed happen that the largest httmber is used 

for a multiplier. When there are ciphers at the right 

of either number, they may be omitted in miritiplyiog) 

and annexed to the product } therefore when the larges*^ 

C 2 
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Domber has ciphers at its right, and the significant figures 
do not exceed those of the smallest number, the ciphers 
may he omitted and this number taken for a multiplier, 
as with the following nu|^rs, 4800 and 724. 

4 3 



6 7 9 2 

2 8 9 6 

3 4 7 5 2 



Again, that you may see the nature of the work as 
plainly as possible, I will give another example. 

Multiply 24689 by 4. 

2 4 6 8 9 
4 



3 6 a= 4 X 


9 


s 


36 


3 2 5= 4 X 


80 


5 


320 


2 4 = 4 X 


600 


ss 


2400 


16 = 4 X 


4000 


= 


16000 


8 s 4 X 


20000 


= 


80000 



987&6s:4X 24689 s 98756 "- 

3. In tbia example you see that the multiplicand m 
decompoAnded into 20,000, 4,000, 600, 80 and 9, eadi of 
whose products is placed separately, which shows plain- 
ly the reason for placing the products as directed. 

When there are ciphers in the middle of the multipli- 
er, theymay be omittut^ carrying the product of the next 
figure two^ threey ^c. places to the Uft according to the 
nunU^r o/ciphere^ thus : 

12 4 6 

2 4 



4 9 8 4 
2 4 9 2 



2 6 4 18 4 ^ , 
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Wb^B •either of tbe factors k a uait with ciphers at its 
right, fkiee the ctpAert at the right tfihe other number^ and 
it wiU be theprethtet of the two wtmhtre. 

Multiply 2486 by 1000. An«. 2486000. 

Erery removal towards the left increases the Yalae of 
the figures ten times, aod here 2486 is to be repeated 
1000 time3> which is done by remoying it three places to 
the left. 

Pup, I think I now understand Multiplication suffi* 
cient^ to answer any questions which may be put in this 
rule, and should like to apply the rule by performing a 
few examples. 

Tut, You may multiply together the following num- 
bers. 

Multiply 5943267 by 42. Ans. 249617iei4. 

Multiply 24689468 by 90. Aps. 2222052120. 

Multiply 35012 by 100. Ans. 3501200. 



Having now learned how to multiply mnmbers together, 
10 that one number may be repeated a given number of 
times, and the amopnt of these repetitions expressed in 
one sum, you will want to know how to bring this number 
into its former state, t is. to divide it into a given number 
of parts. And as multiplication can be performed by ad- 
dition, 'so division can be perfbrmed by subtraction, for 
multiplication a9i4 division are the reverse of each other, 
^he same as addition and subtraction are. To ire verse the 
example given in multiplication (l.%on. II.) we should 
have to find how many times 13 is contained in 48 ; this 
may be done by subtraction in the following manner : 

4 8 

1 2 once, 

ST 

I 2. twice,. 

FT 

1 ^ three time^. 

iT 

1 2 four times. 
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Here by subtractiog 12 from 48 yon decrease 48 by 13 
and then, again subtract 12 fiom the remainder, and con 
tinue to subtract till you can subtract no longer. Then 
the number of subtractions you made will be the number 
of times that 48 contains 12. Thus in dividing 48 by 12 
you subtract 12 four times, and 4 times 12 are 48. But 
if it were required to divide 288 by 12, this process would 
be very long and tedious. To remedy this inconvenience 
we have the following rule for perforniing 

SIMPLE DIVISION.* 

Write the dividend, and on the rig^bt and left of it draw a carved 
line. Place the divisor at the left of the dividend. Seek how of* 
ten the divisor is contained in just so many of the' left hand figfures 
of the dividend as are necessary, and set the result on the right of 
the dividend, for the first fig^ure of the quotient* 

Multiply the divisor by the quotient figure, and place the prod- 
uct under those figures of the dividend which were used for obtain- 
ing the quotient figure. Subtract this product from the dividend^ 
« and to the remainder bring down the next figure of the dividend 
^ towards the right, which makes a new dividend, which must be 
proceeded with as was the first; and proceed in this manner till 
you have brought down all the figures of the dividend. 

If it were required to divide 248 by 16, the work would 
stand thus : — « 

dividend. 
* divisor, 16)348(1& quotient 

16 

8 8 
8 

8 remainder. 

Pup. The work here is plain, but I do not understand 
the reason of multiplying the divisor by the quotient ^gi* 
ure, and subtracting as I do. I should Tike to have you 
explain every part to me that I may understand the whole» 

^ Before learning the rule for simple division 3roa muBt be In- 
formed, that the number given to be divided is called the diPtdend / 
the number by which it is divided is calted'the divitar ; and the 
result or answer to the question is called the quotient ; whatever 
remains after divieicHft is called the remainder^ 
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7W. I am glad that yoa wish to vmderstaDd the rea- 
«0D8 of the Fole, and do not irish to get aloDg merely by 
doing the sums without knowing any thing else about 
them, as scholars generalhr do. 

I will now. give an -example with an explanation of the 
whole operation. Sappose it were required to divide 
64268 by 28 ; the numbers for the operation would stand 
thus :— 

24)64268( 

4. Here you are in the first place to find how often 24 
is contained in 64 ; 64 here is not merely 64, but 64,000 ; 
therefore we will suppose the diridend to be 64,000, and 
divide it by 24. 

24)64000(3 
4 B 

Tft 

Here wt 6iU thet 64 conteiiui 34 twiee, and 16 a?er ; 
but as 64 sigeifie» 64,000, so 16 must signify 16,000 ; and 
the 3 in the quotient does not signify 2 merely, but 2,000, 
aAd the product of 2,000 by 34 is 48,000, which 48 in the 
vork signifiea; ^bA 48,000 subtracted from 64,000 leaves 
16,000^ wUcb is expressed by the 16 in the work. We 
have new feuod that 64,000 contains 24 two thousand 
tknes^ and 16,000 teuMkioder ; uow h^d the given dividend 
been only 64,000, the next step would be to find how of- 
ten 16,000 contains 24. But the given dividend is 64,268 ; 
thertefore we have 200 to «id to 16,000, because 2 in the 
dividend is in the place of hundreds, and is 200. We wOl 
consider the dividend to be 64,200, and the work will 
stand thus : — 

34)64300(26 
4 8 



1 a 

Here we seek how often 34 are contained in 162, and 
find it is 6 times ; and as 162, the new dividend, is really 
16,300, 6 most be GOO, which multiplied by 24 gives 
14,400, and thi«s«b(racted from 16,200 leaves 1800, which 



yL^oogle 



26 SIMPLE Divisioir. 

the remaiDdeE 18 expresses. Now had the dividend heen 
only 64,200, the nest step would be to find how ofleu 
1800 contains i?4 ; but the dividend being 64,268 we have 
60 to add to .*800, for 6 in the dividend expresses 60. 
We will now consider the dividend to be 64^260, and the 
work will stand thus : — 

24)64260(267 
4 8 

1 6 2 
1 4 4 

1 8 6 
1 6 8 

1 8 

We again seek how often the divisor is contained in the 
dividend, which \9 now reduced to 1860, which 186 ex- 
presses, and find that 24 is contained in 186 seven times ; 
but 186 is really 1860, so that 7 must be 70 ; 70 times 24 
are 1680, which 168 expresses, and 1680 subtracted from 
1860 leaves 180, which 18 expresses. Had the given 
div idend ^een but ^4260^ "we-sbottldo iow ha ve tmly tofind 
how often 180 contains 24; but the dividend is 64268, 
therefore we have 8 to add to 180. We will now con- 
sider the dividend as it wad given, yiz. 64268, and the 
work is as follows .--^ 

24)64268(2677 
4 8 




2 

Pttp. I thbk I DOW understand every part of this work 
completely, and should like some exMnples that I may 
render the rule familiar. , ^r^.^i^ 
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Tut Before I give any examples I will direct you how 
to proceed when the divisor is any number not over 12. 

5. When the divisor does not exceed 12, the division 
may be performed without writing the product of the 
quotient and divisor. First find how often the dioisor is 
e^ntaifted in the left hand figures as before : then subtract in 
your mind the product of the quotient figure and the divisor^ 
from those figures of the dividend used^ and consider the rC' 
mainder as prefixed to the next figure which will form another 
dividend^ with which proceed as before. Proceed in like 
manner with all the figures of the dividend^ setting the quo- 
tient under the dividend, 

4)426656 
10 6 7 14 

Here I begin with 4 in the dividend, and find 4 is con* 
tained in it once, which I set underneath ; then I seek 
how many times 4 are contained in the next figure, which 
being smaller than the divisor, I set down 0, and seek how 
oflen 4 is contained in 26, and find it is 6 times and 3 
over ; then after setting down the 6, 1 consider the 2 
placed at the left of 8, which makes 28 ; then I seek how 
often 4 is in 28, and proceed in this manner with all the 
figures. 

Divide 8649 by 6. Ans. 1441f 

Divide 6246963 by 8. Ans. 780870|. 

Divide 84656 by 12. Ans. 7054f. 

Divide 3211473 by 27* Ans. 118943. 

Divide 1406373 by 108. Ans» 13021. 

6. When there are ciphers at the right of the divisor, 
cut them off, and cut off as many figures frqm tl|e right 
of th^ dividend. Then proceed as when there are no 
ciphers, and the quotient will be the same as if the ci* 
r phers h|d not been cut off. The figures cut off at the 
right of the dividend mu$t be considered as a remainder, 
and placed at the right of the other remainder. 

Divide 14286 by 2400. 

3 4, ) 1 4 2, 8 6 { l> 
12 

3 2 8 6 remainder. 
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From what yoa hare been taagfat 700 will readily per- 
ceive, that Multiplication and Division prof e each oth- 
er. If jou wish to prove Multiplication, divide the prod- 
uct t^y one of the factors, and the quotient will be the 
other factor. If you wish to prove Division, multiply 
the quotient and divisor together, and if there is a re- 
mainder, add it to the product, and you will have the 
dividend. 

Divide the following numbers, and prove the work. 

18)68573(3809 3809 

5 4 18 




3 4 7 2 
3 8 9 
1 1 

6 8 5-7 3 



1 1 



What is Simple Multiplication ? 

How many numbers are required to perform an operatioa 
in this rule ? 

What are these numbers called f 

'What is the answer called ? 

How must the factors be placed for Multiplication? 

Why do you place the right hai)d figure of each succes- 
sive product one place further to the left than the pre- 
ceding ? 

When there are ciphers on the rigl&t <^ the significant fig- 
ures, how do J9U proceed ? ^ 

How is Multiplication proved 7 

What is Simple Division ? 

How many numbers are given to perform Ml opeiration ? 

What are these mmbers called ? 

How do you place them for the operation T 

How does it appear that, by multiplying the divisor fay 
the quotient figures, and subtracting their products 
from each successive dividend, you get the right an- 
swer "" 
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When there are ciphers on the right of the divisor, why 
does it not gire a wrong answer to cut them off, if you 
cut off the same numher of figures from the dividend ? 

Ho w is Division proved ? 

Examples for Practice^ 

1. Multiply 684389 by 166. - Ans. 106^64684, 

2. Multiply 9465287 by 489|g4. Ans. 463468312668. 

3. Multiply 82164973 by 3027. Ans. 248713373271. 

4. Multiply '8496427 by 874369. 

Ans. 7428927416293. 
[ ^. Divide 49561776 by 5137. Ans. 9648. 

6. Divide 4637064283 by 67606. Ans. 80496. 

7. Divide 293839455936 by 8405| Ans. 34960078. 

8. Hturineu eater into partners|ip- each man puts 
in J4060 ; What isJtie whole amount^f stock ? 

Ans, ^16240, 

9. If on€ acre of land wiliproduce 88 bushels of corn, 
how much will 168 acres produce ? Ans. 14784. 

10. What sum of money must be divided among 18 
men so that each man may receive ^112 ? Ans. 2016. 

\}1. A vessel which had a crew of 875 men captured 
another vessel, which gave each man $245, priae money ; 
what was the value of the^jp ? Ans. $214375. 

W^. If a man travel 35 miles in one day, how far will he 
traVel in six weeks and three days^ allowing six days to 
a week? Ans, 1365. 

13. If a man spend $4, per day, how much will he 
^end in one year, there being 365 days in a year ? 

Ans. $1460. 

14. A general has an army consisting of 16 regiments f 
each regiment consists of 12 companies, and each com- 
pany, of 3 officers, 8 non-commissioned officers, 2 ctiusic- 
-ians, and 64 privates; he has an order to detach non- 
commissioned officers and privates from each company ; 
after the detachment be has to meet an enemy; how 
ttiany men has he? Ans. 13824* 
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rS. A man raised 64562 bushels of corn on 156& 
acres ; how manj bushels was that per ftcre ? Ans. 41. 

16. What number multiplied by 246 will give 
2429629578 ? Ans. 9876543. 

17. There is an estate of |J16896 to be divided among 
8 heirs.; how much is each share ? Ans. $2112. 

18. \f a man's income be $12060 per year, how much 
is it per day ? Ans. $33. 

19. What number must I multiply by 80496 that the , 
product may be 4637064283 ? Ans. 57606. 

20. A man bought a farm of 425 acres, for which he 
gave $6840 ; what was that per acre T Ans. $16^^- 

21. Four men fitted a fleet of 6 vessels for sea; the 
first vessel and cai^o were worth $1648; the second 
double the first ; the third double the first and^econd ; 
the fourth was wortii as much as the first and tmrd ; the 
fifth was worth as much as the fourth and half the third ; 
the sixth was worth as much as the first and fifth ; the 
fourth vessel and cargo were lost at sea ; the others re-' 
turned, and were sold for three times as much as the 
whole cost ; what was each man's share of the proceeds 
£rom the sale ? Ans. $45732* 



CONVERSATION III. 

vitxjgar and decimal fractions. 

Tut. Whai do you think Vulgar Fractions are ? 

Pup. I cai)not tell unless they are what the name im* 
plies, broken parts of a whole. 

Tut. You have formed a very correct idea of them ; 
they are truly parts of a whole, or integer. 

1 . Id division you must have observed that frequently af- 
ter you had'got all the quotient figurps, there would be 
a remainder. This remainder is a fraction. If yon di- 
vide 17 by 5 you will have 3 for a quotient, and 2 remain- 
der. This 2 shows the number of units there are in 17 
over aad above 3 times 5. Had 2Q been used instead of 

Digitized by LiOOQIC 



VULOAR FRACTIONS^ 31 

17, there would have heen no remainder, hecause 4 
times 5 are 20 ; and had 15 been used instead of 17, there 
would have been no remainder. 

The divisor, in division, expresses the number of units, 
which one of those parts contains, which a unit of the 
quotient expresses. In the above example, 5 shows the 
number of units which a unit or one in the quotient ex- 
presses, for 3 in the quotient expresses 3 times 5, because 
5 is the divisor, and is contained 3 times in 17. Now in 
dividing 17 bj 5, there is a remainder of 2, which show» 
how many units there are left, after taking the divisor 
from the dividend a given number of times. In the ex- 
ample above, the 2 which remains shows that after tak- 
ing 5 from 17, 3 times, there are 2 fifths of another 5. 
This i^mainder or fraction is expressed thus, f , so that 
the quotient will read 3f , three and two fifths. Every 
fraction, then, consists of two numbers ; the first, which 
shows how many parts of a whole the fraction expresses 
is called the nufiiera^or ; the second, which shows how 
many of these parts it takes to make a whole, is called 
the denominator ; bepause the dejupination of the frac- 
tion is deduced from it. 

Pup. Then I suppose there ai*e a great number of 
denominators. 

Tui. There are. There is no number which may 
not be used both for a numerator and dfinominator. 

Pup. If the terms are very large, is it not many times 
difficult to obtain their value ? 

Tut. It would be sometimes if we eould not reduce 
them to less numbers ; for the terms may be reduced to 
other numbers and retain the same value. 

Pup, I cannot see how a number can be reduced, and 
aot alter its value. 

2. Tut. Suppose you have -j^, and you wi^t to re- 
duce it to lower terms. If you divide each t^rm by 4, 
you will retain the same value, although the figures are 
altered, for r^ are just equal to -|, 4 being one third of 
12. Thus the fractions |, |, f, |,.-^, -^, &c. are equal 
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to each other, although the terms are different, for in 
each fraction the denominator is just double the numera- 
tor. In -J, 1, 1^, -j\, &c. the denominators are triple the 
numerators, and consequently the fractions aie equal to 
each other. Now if any of these fractions are to be re- 
duced, you will divide the numerator and denominator by 
the same number ; and as these fractions are equal to 
each other, they can all be reduced to the same fraction- 
al terms. Thus f may be reduced to ^ by dividing both 
terms by 2 ; -J by dividing them by 3 ; | may be reduc- 
ed to -I by dividing both terms by 3 ; -j^ by dividing 
them by 4, and the same with the others. 

To make this familiar to you I will give you a few ex- 
amples. 

Reduce f| to its most simple terms. Ans. ^. 

Reduce -}§^ to its most simple term«f. Ans. |f. 

Reduce |f|^ to its most simple ternois- Ans. \l. 

Hence it follows, that in order to simplify a fraction we 
must divide its two terms by one of the numbers 2, 3, 4, 
&c. ; but by this m^e of proceeding it will often be nec- 
essary to perform a great number of operations. 

3. Here it may be proper to mention, that dividing the 
numerator lessens the fraction, and dividing the denomi- 
nator increases it. If you divide the numerator in -^ by 
4, you make it ^. If you divide the denominator by 
4, you increase it, making it ^. Multiplying the numera- 
tor increases the y<alue of the fraction ; multiplying the 
denominator decreases its value. If you multiply the 
denominator in -j\ by 4, you make it -^ ; if you multiply 
the numerator you make it |f. 

We will now consider the general rule for finding a 
number by which the two terms of the fraction can be 
reduced to their lowest terms. This number is called 
the common divisor or common measure. 

If there be two numbers only, divide the greater by the less, 
and this divisor by the remainder, aud so on till nothing remains, 
always dividing, the last divisor hy the last remainder ; then will 
the last divisor be the g^reatest common divisor required> 
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When there are more thaa two numbers, find the greatest como 
mon divisor of two of them first ; then of that common 4ivisor and 
one of the other numbers, and so on with all the numbers ; when 
the greatest common divisor last found will be the answer. 

If 1 happen to be the common divisor, the numbers are prime 
to each Mher, and are incommeasurable, or in their lowest terms. 

What is the greatest common divisor of 132 and 356 ?. 

132)3 56(2 
26 4 



9 2)132(1 
92 



40) 9 2(2 
80 



I 2)40 (3 
3 6 



4) 1 2'(3 
12 



Pup. I do not understand why dividing in this way 
should give a common divisor ; I should like to have you 
explain it. 

4. Tut. It is plain that the greatest common divisor 
of these two numbers cannot exceed the least, 132 ; then- 
it is proper to try if 132, which divides itself and gives 1 
for a quotient, will divide 356 ; if it will, and not leave a 
remainder, 132 is the greatest common divisor of those 
two numbers. But in this example it in not the case ; 
there is a remainder of 92. 

Now it is evident, that every common divisor of the 
two numbers 132 and 356 should also divide 92, the re- 
mainder resulting from their division ; because the great- 
er, 356, is just equal to twice 132 with the remainder 
added. Now the common divisor will divide both num-- 
bers without a remainder, and as it will divide 132, 356, 
and 92, it follows that by dividing 132 by the remainder, 
ifter dividing. 356 by 132, and continuing to divide^ ib 
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this manner, you will get a common divisor, which will 
divide both the terms, 132 and 356, and each of the re-^ 
mainders with exactness. 

. Thus, in the example given, 4, the greatest common 
divisor of 132 and 356, will also divide each of there-, 
mainders, 92, 40, and 12. 

Having thus explained the rule, you will be able, if 
you have given proper attention to it, to perform the 
operations of the rule without difficulty. 

Pup. The reasons appear very plain, and I think I 
shall t>e able to apply the rule in all cases ; it is not so 
difficult as I at first imagined. 

Tui. You may find the greatest common divisor for 
the following numbers. 

What is the greatest common divisor of 24 and 3C f 

Ans. 12. 
What k the greatest common divisor of 35 and 100? 

Ans. 5. 

What is the greatest common divisor of 1224 and 1080? 

Ans. 72. 

The common divisor of more than two numbers, is 
found by the common divisor of the two numbers, and 
one of the other numbers, and so on with the whole, the 
last greatest common divisor being the greatest common 
divisor of all the numbers. 

It is not always necessary to find the greatest commoti 
divisor, in order to reduce the terms of the fraction, for 
some numbers are such that they may be known to be 
divided by certain numbers as their common divisors. 
Every number terminated by 0, 2, 4, 6, or 8, is divisible 
by 2, for in dividing apy number by 2, only^ 1 can remain, 
from the tens ; and as no figure prefixed to any of these 
will make it such a number that, when divided by 2, 1 
will remain, it follows that it must be divisible by 2. 

Likewise every number terminated on the right by 
or 5, is divisible by 5, for when the division by tens has 
been performed, the remainder, if there is any, must be 
J, 5ii, 3, or 4 ; the remaining part of the operation will be 
performed on the numbers 0, 5, 10, 15, 20, 25, 30, 35, 
10 or 45, all of which are divisible by 6.,,,,3,,,L,oogle 
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That jou may make the rule familiar, you may reduce 
the t'ollowing fractions. 

Reduce -^-^ to its least terms. Ans. ^. 

Reduce |-J|- to its lowest terms. Ans. \. 

Reduce f J-f to its least terms. Ans. i^. 

Reduce -f-Jf | to its least terms. Ans. |. 

You have now been taught how to reduce fractions to 
their lowest terms ; the next step will be to learn how 
to multiply fractions. 



5. In Multiplication, when the multiplier is a whole 
number, it shows how many times the multiplicand is to 
be repeated. (2. Con. II.) But the term multiplication, 
when applied to fractional numbers, does not always im- 
ply aiigrmentalion, as it does in whojf numbers. When 
it is required to multiply by 4, the multiplicand is 4 times 
repeated, and consequently the product is 4 times great- 
er than the multiplicand ; if it were required to multiply 
by 2^, which is one half of 4, the product would be one- 
half of what it would have been, had the multiplier been 
4 ; and if it be required to multiply by 1, the product 
will be one half of the product by 2, or merely a repeti- 
tion of the figures of the multiplicand; thus the smaller 
the multiplier, the smaller the product will be. \ bears 
the same proportion to 1, that 1 does to 2; therefore if 
you multiply by |, the product will be one half what it 
would have been had you multiplied by l^iz. one half 
the multiplicand. ^ 

If, for mstance, \i be required to multiply any number 
by f , all you want is two thirds of that number. This is 
obtained by taking one third of it, and multiplying it by 
2. Thus to multiply 24 by |, you lirst find what ^ is by 
division, and then repeat that twice, and it will give the 
product of 24 by f . Thus you see that to multiply aiiy 
number by | is to take from it such a part as sball bo 
equal to f of tbat numbe^f or equal to twice \. 
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Therefore, to multiply any wholo number by a fraction, 
Divide the whole number by the denominator of the fraction j 
and multiply the quotient by the numerator. 



Multiply 24 by i. 


Ans. 18. 


Multiply 32 by |. 


Ans. 20. 


Multiply 36 by f . 


Ans. 12. 


MulUply42byf 


Ans. 18. 



Pup. How shall I proved when there is a remainder 
after dividing by the denominator ? 

Tut, When there ia a remainder after dividing the 
whole number by the denominator, this remainder will be 
a fraction of the quotient, and makes what is called a 
mixed number. If, for instance, it be required to multiply 
32 by |, you will have 5 for a quotient figure, and 2 re- 
mainder. This remainder is the numerator, and 4 is the 
denominator of a fraction ; and the quotient will be 5f , 
which'is a mixed number. This fraction multiplied by 3 
will give 15|. 

6. Here you have a fraction in which the nume- 
rator is larger than the denominator, and may be thus exr 
plained. The expression J denotes 6 parts, 4 of which w** 
make a unit; and hence it follows that f are equivalent 
. to one and two fourths expressed 1| equal to 1|^, which 
added to 16 make 16|, which is f of 22. 

From the preceding examples it will appear evident 
that f contains unity, or a whole one^ and |. over, and hence 
it follows that f are equal to 1|. 

You must now see plainly that | denotes 6 parts, 4 of 
which make a unit, and every fractional expression, in 
which the numerator exceeds the denominator, contains 
one or more units or whole ones^ and that these whole ones 
may be extracted by dividing the numerator by the de- 
nominator The quotient expresses the number of units 
there are in the fraction, and the remainder, if there be 
any, writtencas a fraction, is what must accompany the 
whole ones. Hence we have the following rules for re- 
ducing mixed numbers to improper fractions, or fractions 
whose nnmera^rs exceed the denominator j and wh 

-^-^trfraQtim to mixed or whole u\«abers. 
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To reduce a mixed number to an improper fraction. 

Mnltiply the whole number by the denominator of the fraction, 
and add the numerator to the product ; then that sum written 
above the denominator will form the fraction required. 

Reduce 121j\ to an improper fraction. Ana. '|f ^. 

Reduce 514^ to an improper fraction. Ans. ^ff ^. 

To reduce an improper fraction, to an equivalent 
whole or mixed number. Divide the numerator by the 
denominator^ and the quotient xsfill be the answer, 

Heduce f to an equivalent whole or mixed number. Ans; 2. 
Reduce y to an equivalent whole or mixed number. 

Ans. 3|. 
Reduce '|P to an equivalent whole or mixed number. 

Ans. 127-j\. 

Havingf now attended to the multiplication of a frac- 
tion by a whole number, we w^U next attend to the mul- 
tiplication of one fraction by another. 

Pup, This looks to .me to be very difficult. I can see 
plainly the reasons given for multiplying a fraction by a 
whole number, but cannot see how to multiply one frac- 
tion by another. 

7. Tut. Suppose it were required to multiply | by j^ ; 
by what has been said respecting the multiplying of 
whole numbers by a fraction, the operation would con- 
sist in dividing f by 6, and multiplying the result by 4 ; 
and in order to divide | you must multiply its denomina- 
tor, which you will understand from what I have told you 
before. After having divided -| by 5 you must multiply 
the result by 4, viz. multiply the numerator, 3 by 4. 
Hence the following rule for multiplying one fraction 
by another. 

Multiply the numerators together for a numerator, and the de-' 
Bominators togrether for a denominator. 



1 



Ads. -J|. 
Ans. ^. 



Multiply I by f. 
Multiply I by j\. 

"kit.miil^t^ 9.K I tn 
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Multiply If by If. Ans. If. 

Multipty ii by f . Ans. ^, 
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When two mixed numbers are to be multiplied togetb- 
er it is best to reduce them to improper fractions, and 
then proceed as with proper fractions. Thus to multiply 
4| by 3^ they would be | X ^ = H^ 

It is usual in expressing fractions of fractions, to read 
them thus, ^ of | of f off. 

We have now gone through with multiplication of 
fractions, and will attend to the division of them. 



8. When we say that one number contains another, 
we speak correctly, provided the numbers are whole 
ones ; but when applied to fractions, it is not strictly cor- 
rect, for as multiplying a number by a fraction decreases 
it, so dividing a number by a fraction increases that num- 
ber. If it were required to divide 48 by 4, the quo- 
tient would be 12 ; but if the divisor had been 2, which is 
one half of 4, instead of 4, the quotient would have been 
24; and if instead of 2 we had divided by 1, the quotient 
would have been just the dividend, or double the quotient 
by 2. Hence it follows that to divide by |, the quotient 
must be double the dividend. From what has here been 
said, and from the relation which division has to multipli- 
cation, it appears that the division of fractions must be 
the reverse of the multiplication of them. Hence the 
following rule. 

To divide one fraction by another, invert the divisor^ and 
proceed exactly as in multiplication of fractions. When a 
whole number is to be divided by a fraction, it may be 
expressed fractionwise by putting a unit for its denomi- 
nator ; thus 4 is expressed f , and the same may be done in 
the multiplication of fractions. 



Divide 9 by |. 


Ans. V- 


Divide 8 by f . 


Ads. y. 


Divide Vj by }. 


Ans. V. 


Divide V ^7 A* 


\uB. 49. 


Divide V *>y V' 


Ans. 1. 


Divide J by^f. 


AMiSA* 
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From what has been said respecting the multiplicatioa 
and division of fractions, it may be proper to give the 
following table. 

Pup> Yon have tanght me how to multiply and divide 
fractions, and have said nothing about adding and subtract- 
ing them. Is it not necessary sometimes to add and sub- 
tract them ? 



Tut R is. And it may seem preposterous to you that 
I should teach you how to multiply and divide before 
teaching you how to add and subtract. But I have done "" 
this because a fraction, being a remainder after division, 
is more immediately connected with multiplication and 
division, and is more easily performed on, by them, than 
by addition and subtraction. 

9. When it is required to add or subtract fractions, the 
reasons of the operations are very plain, if the denomina- 
tors are all alike. If it be required to add | to f it is evi- 
dent that adding together the numerators and placing 
their sum over the common denominator, will g^ve the 
true amount. 

But when the denominators of the several fractions are 
different, this will not be the case, for the parts of which 
they are composed are of different magnitudes. But to 
avoid this difficulty, the fractions are reduced to a com- 
mon denominator. 

If, for instance, it be required to add f to f , we must 
first reduce them to a^ common denominator in the follow- 
ing manner. 

10. *If each term of the first fraction be multiplied by 
6, the denominator of the second, the first fraction will 
be changed into ||; and if each term of the second frac- 
tion be multiplied by 4, the denominator of the first, it 
will be changed into |{| each of them equal to their for^ 
mer expressions* 
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Again, if it be required to subtract | from | the same 
difficulty presents, as when we wished to add them. But 
being reduced to a common denominator, we can subtract 
one from tjjie other and obtain the true difference be- 
tween them. 

Pup, When there are seyeral fractions to be added or 
subtracted at the same time, bow shall I proceed ? 

Tut. When more than two fractions are given, the pro- 
cess is the same ; for all the denominators must be alike, 
since each one is the product of all the other denomina- 
tors. Hence we have the following rule. 

^^ Any number of fractions are reduced to a common denomina- 
lof, by multiplying the two terms of each by, the product of the 
Anominators of all the others." Or by multiplying each numer- 
ator by all the denominators, except its own, for a numerator, and 
aU the denominators continually together for a common denom- 
inator. 

Reduce f and f to a common <lenominator. 



^ ^ Z 20 ( ^^^ numerators. 



4X5 

4 X 9 == 36 common denommator. 

Reduce J, | and | to equivBlent fractions, having acom- 
tnon denominator. 

5X8 = 40X4=160.) 

6x4 = 20x8=160 > common denominators. 

4X8= 32 X 5= 160 ) 

40 X 1 = 40 ) 

20 X 5 = 100 > new numerators. . 

32x2=e64 ) 

. Ans.x1^,fU,7VV 
Reduce h 4i 1^ h a»^ i *° * common denQminator. 

Ans. /^, ^%, tS^, t¥^, -mi- 
Reduce A, 1,4 and I to a common denominator. 

Ans./^,H|^,il^,lH*- 

Having now learned how to find a common denomina- 
tor, you will be able to add and subtract fractions. 

To add fractions, ^«< reduce them to a common denomina^ 
tor, then the sum of all the numerators^ written over the cm- 
^n denomdnator.^ll form thefracHon re^f^«f(^oogle 
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When the fractioDS are mixed numbers, reduce them 
to improper fractions; and when there are compound 
fractions, or fractions of fractions, they must be reduced 
l»a simple fraction by multiplying all the numerators to- 
gether for a numerator, and all the denominators togeth- 
er for a denominator. 

Add -f and f together. Ans. ^^ 

Add 4) I ^^ J together. Ans. 3^^* 

Add I, I of I and 9| together. Ans. 10^ 



To subtract one fraction from another ; prepare them 
<i8 in addition ; then the difference of the numerators laori^ 
ten over the common denomiMttor^ will be the difference ren 
quired. 

From I take ^. Ans. ^. 

From 1^ take -^ Ans. |. 

From 5^ take 2|. Ans. 2|. 

From 3| take 3|f. ^Ans. 8|. 



From what you hare been taught concerning the in^ 
«:rease of numbers in a tenfold proportion, and the intri- 
cacy of vulgar fractions, it must appear evident to you, 
that, if fractions were' made to decrease in the same man- 
ner that whole nu^mbers increase, or if whole numbers 
continued their mlbner of decrease from left to right, to 
fractions, the labour of operating with them would be 
much facilitated. We have already a rule for this, which 
is called 

DECIMAL FRACTIONS- 

And can you tell me what decimal fractions lare ! 

Pup, I cannot I did not know before, that there 
was more than one kind of fractions. I thought, that 
when a unit could be broken into any number of parts 
whatever, and that by these parts any part of a unit eoull 
be eipressed in its true value, and all questions perforoEh 
ed by them, Chat any other kind of fractions would be 
useless. 
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Tut Although vulgar fractions can he applied In «11 
cases vvhere they are wanted, and that correctly, yet 
from the nature of numeration, it must appear plain to 
you that if fractions were made to decrease* in the same 
manner that whole numbers increase, the labour of per- 
forming on fractional numbers would be greatly facilitat- 
ed, and rendered equally easy with whole numbers. Such 
is the nature of decimal fractions. 

11. As it is a law of whole numbers that they increase 
from right to left iaa tenfold proportion, so it is a law of 
decimal fractions, that they decrease to the right in a ten- 
fold proportion. You have been taught (2. Con. I.) that 
a utait is the smallest whole number that we 'have, i£nd 
that every time we remove it one place to the lek^ we 
increase it ten timies. 

19. Now in order that fractions may be n^de to cor- 
respond with this law, a unit is made to consist of ten 
parts, and each of these tenth {flirts to consist of tenths 
parts or hundredth parts of a unit, and each of these hun- 
dredth parts to consist of tenths, parts, or thousandths of a 
unit, and so on, no part ever becoming so small but that 
it may be divided into ten-parts. 

The unit is equivalent to 10 tenths ; 

Ode of these tenths is equivalent to 10 hundredths ; 

6ne of these hundredths is equivalent to 10 thousandths; 

And so on to infinity, one part of the preceding being 
equal to ten of the next succeeding, decreasing in the same 
manner to the ri^kt in ^hich whole numbers increase to the 
left ; or it merely is a continuation of decrease from left to 
right in the same manner as though whole nwnbers and de* 
dmals were all alike^ <md decreased U> the rightidtmn to the 
most minute parts. 

Pt^. 1 now Utihk I understand what a decimal flec- 
tion is, and it appears to- me that they will entirely su- 
percede the use of vulgar fractions : for I cannot see why 
they may not answer every purpose equally as well, and 
make the work much more easy. 

Tut. Th6y "will lins w^r alHhe I)iitp08e8 for vrfHih you 
^ill Want t0 use fractions. But, sfotwithstanding, it "wzs 
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necessary that you shoald understand vulgar fractions, oi^ 
the principles of them, in order to understand decimals^ 
for there is not so much difference between them as you 
probably imagine. Vulgar fractions always have a de- 
nominator expressed ; but decimal fractions, having their 
denominators increase in a uniform ratio, do not require 
Ihat they should be expressed. 

Suppose you wisti to write three and half in decimal 
form, you would do it thus, 3,5, which is read, three and 
fiye tenths. This may be changed into a mixed number 
by expressing the denominator, thus 3/^. 

If it were required to write 27 and 3 tenths, 40 and 22 
hundredths, 12 and 11 thousandths, they should stand as 
follows, 

27,3 

40,22 

12,011 

13. If the fractions were expressed with their denomi- 
nators they would stand as follows, 27fVi "^^tw ^^ihhjT'i ^^ 
that you will see plainly that there is no need of express- 
ing the denominators to decimals, as their denominators 
are always 1, with as many ciphers annexed as there are ^ 
decimal figures, consequently their defominators are 
always known. You can always reduce a decimal to a 
▼algar fraction, by placing, for its denominator, a unit withk 
as many ciphers annexed as there are figures in the de- 
cimal expression. 

That you may be able to enunciate, or reduce to lan- 
guage, numbers with decimal expressions, I will giver 
the following table. 

The number 26,4 is read 26 and 4 tenths ; 

— — 10,02 is read 10 and 2 hundredths;. 

— — 0,24 is read 24 hundredths ; 

— « ' 0,024 i^ read 24 thousandths ; 

— ^ 0,246 is read 246 thousandths ; 

0,0000042 is read 42 ten mQlionthSi. 

— 0,6 is read 6 tenths ; 

— — 0,50 is read 50 hundredths ; 

— — 0,500 is read 500 thousandths. 
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44 PECIVAL FRACTIOVS. 

From (his table you will see that it makes no difference^ 
in the value of decimals, whether ciphers are placed at 
(heir right or not ; for 0,5 bears th^ same proportion to 
its denominator that 50, 500 and 5000 do to theirs. (2. 
Con. 111.) 

Pa*p. From this explanation of decimal fractions, I can- 
not see as operations with them are performed any way 
different from operations with whole numbers. 

14. Tttt All the difference, in general, will he in point- 
ing, for the decimals must be separated from the whole 
numbers by a comma, or you cannot tell how many deci- 
mals there are. And yon must know what the value of 
(he figures is separately, op you cannot tell what it is col- 
lectively. Ciphers placed at the left of decimals de- 
crease their value in tenfold ratio. Thus decimals are 
governed by the same law of increase and decrease that 
whole numbers are in regard to the operations that are 
to be performed by them. 



To add numbers accompanied by decimals ;-^ 
Place the numbers so that the commas may stand perpendicu- 
]arl7 one under Ae other. Add as in whole numbers, and point 
of so many places for decimals, as shall be equal to (he gnreatest 
number of decimals in any of the numbers added. 

Add 126,428, 69,0327 and 12,004 together. 



1 2 6, 
6 9, 
1 2, 


4 2 8 
3 2 7 
4 


2 7, 


4 6 4 7 



Add 426,342, 6,05, 92,0001 and 14 together. 

Ans. 538,3931. 



The rule for the subtraction of whole numbers will 
apply to the subtraction of decimals, as well as the rule 
for the addition of whole numbers to the addition of de- 
cimals. 
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Hence^ toaabtraet decimals ; — 

Write the larger number, and directly under it write the smaller, 
«>^that the comma of the latter may be exactly under the com- 
a^aof the former. Then proceed as ta whole numbers, pointing 
00*80 many places for decimals as- shall be equal to the gn^eatest 
number of decimals in either of the g^ivea. numbers. 

Subtract 0,346231 from 0,468. 

0, 4 6 8 

0, 2 4 6 2 3 1 

0^ 2 2 1 7 6 9 

Here you will perceive that the number to be sub* 
Iracted consists of more figures than the other number ; 
but 39 ciphers, placed at the right of decimals, do not 
alter their yalue, so the subtrahend in this case is not 
larger in value than the minuend, although it contains 
more figures. The minuend here is 468 thousandths,, 
and the subtrahend is 246231 millionths. But 468 thou- 
sandths can be reduced to millionths without altering its> 
Talue,^thus, 

0,468000 

0,246231 



0,221769 



From 42,0348 take 26,0082. Ans. 16,0266;. 

From 9 take 0,864268. Aiis..8,13d732». 



15. In the muitiplicatjoB of decimals, the oalyr^varia* 
tion from the manner of multiplication of whole numbers 
is in pointing the product The comma in the expression 
of a whole number with decimals, shows the place where 
the whole numbers and decimals begin. Bj removing- 
ihe cx>xx^m2L tQ wards the right, figures, which composed 
the fractional p^rt, are made to represent whole number9) 
and in this manner the given number is .increased. On. 
th^ coDirary, if the comma is removed towards^the left, 
E-2. 
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e figures, nvbich before represented whole numbers, 
e made to represent fractions ; and thns the value of the 
veu number 18 decreased. In the expression, 124,68^, 
you remove the comma to the right two places, the 
rpression will read 12468,2; the units will have become 
mdreds, the tenths tens, the hundredths units, the thou- 
ndths tenths. But if the point is removed towards the 
ft two places, 1,24683, the expression is decreased ia 
ilue ; the tens will have become tenths, the units bun* 
edths, the tenths thousandths, &c. from which you must 
I sensible of the importance of keeping the comma in its 
*oper place. We will first consider the multiplication of 
icimals by whole numbers. 

16. Suppose it were required to multiply 0,5 bjr 2, 
le product would be 10, which is 10 tenths. 0,5 is 5 
ntbs, equal to one half, which multiplied by 2 gives a 
roduct of 1 ; consequently the product of 0,5 by 2 is 1, 
K Con. III.) Again, if it were requested to multiply 42,6 
f 3, you would begin as in whole numbers, and multiply 
by 3, the product of which is 18, and 6 being tenths, 18 
ust be tenths, and as 10 tenths are equal to 1 in the 
lace of units, you must carry 1 to the unit figure, and set 
)wn the excess of tens. 

The product of 42,^ by 3 is 127,8; now if you strike 
it the comma, you reduce this number to tenths, and as 
le product iB*in tenths, by dividing it by 10, you reduce 

to imits; and dividing by 10 is merely cutting off the 
ght hand figure ; and whs^tever the decimal expression 
, whether tenths, hundredths, or thousandths, &c. the 
roduct will be in the same value, and must be divided by 
3, 100, 1000, &c. 

From what 1 have said, you will see plainly that^ 

To multiply any number, accompanied by decimals by a irhole 
imber, multiply the numbers together as though they were all 
sole numbers, and cut off so many figures from the right o|'the 
odttct as there ate decimals in the factor. 

Multiply 246,03 by 8. Ans. 1968,16. 

Multiply 32,1 509 by 1 5. ^ Ans. 482,2636. 

Mttlttply 0,840 by 840. Ans. 705,6. 
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17. When both factors contain decimab, there must be 
as many places of decimals in the product as there are de* 
cimals in both the factors. According to article 16. Con. 
III. a unit in the product, before it is pointed, is of the 
same value of a unit in the factor when the comma is re« 
moved. Thus the product of 42,6 by 3, is- 1278 before it 
is pointed, but it does not represent so many whole num- 
bers, but tenths, because when the comma is removed 
Qrom 42,6, it is in tenths. 

If multiplying a number, containing decimals, by a 
whole number, gives a product, before it is pointed, of 
the same denomination with the decimal expression in 
the factor, then by multiplying two numbers together, 
both ' having decimals, the product will be of the 
same denomination, which the decimals of both the fac- 
torSi placed one after the other, would express. The 
product of 36,48 by 8,16 is 2976768, and the decimals of 
the factors, written one after the other, would become 
ten thousandths, consequently the product is in ten thou- 
sandths, and must be divided by ^10,000, which cuts off 
the four right hand figures, and renders it 297,6768. 

Pup. From what yon have said, the reason of pointing 
appears very plain, and 1 think I shall be able to answer 
any questions in multiplication of decimals. 

Tut To multiply decimals, or whole numbers accom- 
panied by decimals ;; — 

Place the factors and mnltiply a« in whole numben ; then point 
off from the product so many places for decimals as there aie de- 
cimals in both the fact<Mps; 

Multiply 223,86 hy 2,600. Ans. 659,66000. 

Multiply 8,84960 by 2,618. Ads. 23,2426280. 

Multiply 520,3 by 0,417. Ans. 110,424. 

18. It is sometimes necessary to put one or more ci- 
phers on the left of the product, in order to give the num- 
ber of decimals required. If you multiply 0,24 by 0,0004, 
the product of 24 by 4 will be 96, consisting of but two 
figures, whereas the product ought to consist of 6 figures, 
and ciphers must be prefixed, thus, 0,000096. 

MulUply 0,217 by 0,0431. Ans. 0.0093627 



48 DECDTAL FRACTIONS. 

When dectmals are to be multiplied! by 10, 100, 1000, 
&c. it is done by removing the point 1, 2, 9| 4^c. plcLcea to- 
ward9 the right. 

Multiply 0»468 by 10. Ans. 4,68. 

Multiply 0,624053 by 1000. Ans. ^24,053. 



19. la diTision of numbers the aagnitode of the quo- 
tient does not depend on the magnitude of the divisor and 
dividend^ but on their relative magnitudes. If, then, it 
bje required to divide 48,24 by 12, we should observe that 
48,124 amount to 4824 hundredths. (17. Con. III.) Now as 
the divisor and dividend must be of the same denomina- 
tion, 1 2 must be neduced to hundredths by annexing^ ci- 
phers. Thus to divide 48,34 by 12, the numbers will stand 
JI9 f^ows, 

1S00)4894(4 
4 8 



? 4 

Hence to divide aqy number accom|»anied by dedmats^. 
by another number having decimals ; — 

)Squatize the decimal places of the two numbers, viz. if the de- 
cimal places in the dividend exceed those in the divisor, annex. 
ciphers to the divisor, till its decimal places are equal to thbse oi 
the dividend; and if those of the divisof exceed those of the divi* 
dend, annex ciphers to the dividend till it» decimals are equal t<^- 
those of thjB 4ii^ifloc* Then proce^ exactly a« with whole nuvi*^ 
hers. 

Divide, 6678,21 by 23,0. , Ans. 2.46,660 &c. 

Divide 27845,96 by 9,8732. Ans. 2820,3681 &c. 

Divide 200,5 by 231. Ans. 0,0867 &c. 



Vulgar fractions maybe reduced to d^ciimal fractiont 
hy annexing ciphers to tht numerator^ iUULdvoidingit by tkt 
dftMuyinfitfor. 
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20. This rule is founded on the following^ reasons; — 
The Dumerator being converted into decimal parts by 
annexing ciphers, can be divided by the denominator, and 
by this means becomes a decimal ; because the decimal 
obtained, must bear the same proportion to its denominator 
that the numerator of the vulgar fraction bears to that 
denominator. If ive wish to reduce^ to a decimal, we 
place 'a cipher at the right of the numerator, and divide 
it by the denominator, which gives 5 for a quotient, which 
is 0,5 and has the same proportion to 10, that 1 has to 2. 
Again, if we reduce -^ to a decimal, we obtain 0,6 ; and 5 
has the same proportion to 10 that 6 has to 12, and the 
same of any fraction whatever. ^ 

Reduce f to a decimal. Ans. 0,75. 

Reduce 4 to a decimal. Ans. 0,8, 

Reduce { to a decima^ Ans. 0,876. 



All operations with federal money are according to the 
rules of decimals. In writing any sum in federal money 
first write the dollars, then write the comma, and at the 
right of it place the cents and mills. The cents and mills 
are decimals of a dollar ; and in all operations with Feder* 
al Money, the dollars are considered as whole numben, 
and the cents and mills as decimals. 



WTiat are vulgar fractiotis ? 

How does it appear that writing the remainder after 
division, over the divisor, expresses the true value of the 
remainder? 

What are the two terms of the fraction called f 

Why are they called numerator and denominator f 

How do you reduce fractions to their least terms ? 

Give the reasons for proceeding as you do for obtaimn|^ 
a common divisor? 

How do you multiply fractions together ? 

Why does multiplying the numerator increase the frae- 
fion, and multiplying the denominator decrease it ? 
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50 EXAMFLfiS. 

How do yoa divide one fraction bj another? 

How are whole numbers expressed fractionwise 1 

How do you find a common denominator ? 

How does it appear that this will give a common de« 
nominator ? 

What do you do when there are mixed numbers ? 

What do you do when there are compound fractions ? 

How are fractions added t 

How are they subtracted ? 

What are decimal fractions ? 

How are they written ? 

How do they differ from vulgar fractions ? 

How do you know what the denominator of a decimal 
fraction is, and why is it not expressed ? 

How do ciphers, placed at the right of decimals, affect 
them? 

How da you distinguish decimals from whole numbers ? 

Hoivdoyou point the figures in addition and subtrac- 
tion of decimals ? 

How do you point them in multiplication and div^ion 
of decimals? ^ 

How does it appes^r that this will give a true expres- 
sion ? 

How do you reduce a vulgar to a decimal fraction ? 

How does it aippear that this will give the true value 
of the vulgar fraction? 

In- what respect is Federal Money Hke decimals? 



Examples /or Practice, 

1. What i4.th« greatest C9mn»09 4i^i£^ o>f TSOs^nd 

1736? Ans. 8. 

2. Multiply J of 1 by |. ' Ans. If, 

3. Multiply i of 5 by I off. An«.^. 

• 4. Multiply f off by I of I of Hf Ans. ^. 

5. Divide f by I . Ana. f. 

e, Divide|dff byf of|. Adb, 4. 

7. Divide 3 J by 9f Ans. f 
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8. Divide 4204J by | of 1 1 2, Ads. 42|||. 

9. Add ^, 9| and | of » together. Aas, 9|S|. 

10. Add jV of4f I of^ and 9^ together. Ans. 12|J. 

11. ^Proin 96i teke Uf Ans.«l|f. 

1 2. Prom 1 4^ take f of 1 9. Ans. 1 /j. 

13. From 13| take f of IS. Ans. SjV- 

14. Add 126,042^0^32— 6^8 and 16 together. 

Alls. 148,642. 

15. Add 0,00004— 2,— 14,6 and 12,6666 together. 

Ans. 29,26664. 

16. Add 4,— 0,6 — 140 and 600 together. Afts. 744,6. 

17. From 16 take 0,4689. Ans. 15,6311. 
18: From 2 take 0,16289. Ans. 1,83711. 

1 9. Multiply 146,003 by 62, 16. Ans. 0075,54648. 

20. Multiply 2,046 by 0,0004. Ans. 0,0008184. 

21. Divide 336,04 by 24,6. Ans. 13,66 &c. 

22. Divide 689,6 by 42,368. Ans. 16,274 &c. 
. 23. Reduce If to a decimal. Ans* 0,51612 &c. 

24. Reduce i^^ to a decimal Ans. 0,14228 iic. 



CONVERSATION IV. 

VOUVOCVfi ABDITION, CO<FDimt> SUBTIUCSTION, AND REDVCTI08* 

Tut What is Compomd Addition ? 

Pup. I cannot telL I should think by the name, that 
it was the addition of compound numbers; but what kind 
I cannot tell. 

Tut. 'It is tlve adikton 4)f comptouikd numbers, vie. 
numbers which' increase in >a different ovamier from the 
flhnple n«iiib«rs, t>y its faking* a certain number of one de* 
MminatfOQ to make one of the next greater, and a differ* 
^t number 6f tln^ greater to' Bi«k«! dne of 4lie«eir(grealier« 
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S2 COHPOtTND ADDITIOir. 

We have the following rule for performing 
COMPOUND ADDITION, 

Place the numbers so that those of the same denomination mtfy 
stand under each other; placing; those of the highest denonuna^ 
tion on the left, and proceeding orderly towards the rjght till yoa 
have written the lowest denomination. 

Begin with the right hand column, and find the sum as in sim- 
ple addition, carrying as many to the next higher denomination 
from this sum, as this sum contains units of the next higher de • 
nomination, and proceed in every respect as in simple addition, 
except in carrying to the higher denominatioui and keeping each 
denomination separate from the rest. 

Before performing on compound namhers, yonmnst 
learn the tables of weights and measures, which I will 
give you with an example annexed to each. 



TROY WEIGHT. 

24 grains make 1 penny-weight, marked grs. pwt« 

SO penny-weights 1 ounce, oz. 

12 ounces 1 pound, lb. 

By this weight are weighed jewels, gold, silver, coroi 
bread and liquors. 

tt>. OB. pwt' gr. 

1 6 15 14 
5 8 6 2f 
4 5 13 9 



11 8 15 21 



In this example I be^pl%ith the right hand column, 
and find its sum is 45, wfich is 45 grains, and because 24 
grains make 1 peni^^^w^ht, I seek how many times 24 
k contained in 45, and find it is once and 21 over; I set 
down 21) and carry 1 to the next higher denomination, 
which is pennyweights. I then find the amount of the 
column of penny weights, and seek how many units of the 
next higher denomination are contained in it, and find it 
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is once and 1 5 oyer. I set down 15 and carry 1 to the 
next column, and proceed in this manner with all the oth* 
er parts. Namhers in all the other weights and measures 
are added in the same mamner, observing to carry, in all 
cases, from the lower to the next higher denomination, 
according to the quantum, which it takes of the lower to 
make one of the next higher. 



AVOIRDUPOIS WEIGHT. 



16 drams 


maJce 1 ounce, marked dr. oz. 


16 oz. 


1 pound, - - lb. 


28 lb. 


1 quarter, - - qr. 


4 qr. 


1 hundred weight, cwt. 


20 cwt. 


1 toa. - - T. 



B^ this weight are weighed all things of a coarse or 
drossy nature ; such as butter, Cheese, flesh, grocery 
wares, and all metals except gold and silver. 



T. aft. qr. lb. ox. 4r. 

2 16 2 24 12 11 
6 14 3 16 9 6 
4 18 1 27 15 14 

3 9 2 6 7 8 



DRY MEASURE. 

2 pints make 1 quart, marked pts. [qt. 

2 quarts - 1 pottle, - pot ' 

2 pottles - 1 gallon, 

2 gallons • 1 peqfc, 

4 pecks • 1 bushel, 

2 bushels - 1 strike^ 

8 bushels - 1 quarter, 

6 quarters - 1 wey or load, 

4 bushels • 1 coom, 

5 cooms . • ' a seam or quarter, 
€ seams - 1 wey, 
1| ways - 1 last, - - I, 
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^4 COHFOVND ADDITION. 

The diameter of a Winchester bushel is 18| inches, 
and its depth 8 inches. One gallon, dry measure, con- 
tains 268^ cubic inches. 

By this measure are measured salt, lead,'ore, oysters, 
corn and other dry goods. 

ha. pe. grf. pot qtt. pl>. 

12 1111 

13 11 
2 1 10 



ALE AND BEER MEASURE. 

2 pints make 1 quart, marked pts. qts. 

4 quarts - 1 gallon, - gal. 

8 gallons - 1 firkin of ale, - far. 

9 gallons - 1 firkin #f beer, fir. 
2 firkins - 1 kilderkin, - kiU 

2 kilderkins - 1 barrel, - bar. 

3 kilderkins - 1 hogshead, - hhd. 
3 barrels - 1 hutt, - - butt 

The ale gallon contains 282 cubic inches. In London 
the ale firkin contains 8 gallqps, and the beer firkin 9 ,- 
the other measures being in the same proportion. 

tatt. Ux. kiL Sr. gaL qta. 

6 2 116 3 
5 1 10 5 2 
9 2 17 3 



WINE MEASURE. 



<t pints make 1 quart, marked pts. qts. 

4 quarts - 1 gallon, - ga>- 

42 gallons - 1 tierce, - tier. 

63 gallons - 1 hogshead, - hhd. 

84 gallons - 1 puocHeon, . puDr 

2 hogsheads - I pipe or butt,* P. or b. 

Snipes - I tun, - * A. 

18 gallons - 1 runlet,. - run. 

31i gallons • 1 barrel, • ^^^' 
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By this measare, brandy, spirits, perry, cider, mead, 
Tinegar and oil are measured. 

231 cubic inches make a gallon, and 10 gallons make 
an anchor. 



T. 9. hhd. gd. qts, 

16 1 1 60 3 

4 62 2 

6 1 1 14 3 



CLOTH BfEASURE. 

2^ inches make 1 nail, marked nU. 

4 nails - 1 quarter, - qrs. 

4 quarters - 1 yard, - yds. 

3 quarters - 1 £11 Flemish, Eil Fl. 

5 quarters - 1 £11 English, Ell Eng. 

6 quarters - 1 £11 French, Eli Fr. 



jiM, V. ak. 

16 3 2 

18 2 3 

9 1 2 



XUXog. qn. ah. 

12 4 3 

16 3 2 

14 2 1 



LONG MEASURE. 



3 barley corns make 

1 2 inches 

3 feet 

6| yards 

40 poles 

8 furlongs 

3 miles 

60 geographical miles, or 

69| statute miles, 



1 inch, 
1 foot, 
1 yard, 
1 pole, 
1 furlong, 
1 mite, 



marked bar.«. 
ft 

yd. ^ 
pol. 
fur. 
mis. 
L. 



in. 



1 league, 

1 degree, nearly. 



deg. 



360 degrees the circumference of the whole earth. 

deg.^ mil. fur. pol. yds. ft. la. he 

40 48 6 32 4 2 10 2 

120 69 7 26 3 1 9 1 

14 11 4 ^6 1 2 
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COHFOUND ilDDlTIOir. 



TIME. 



60 seconds make 1 miaute, 


marked 8. or", m.or'. i 


60 minutes • 1 hour, 


h.or^' 1 


24Rours - 1 day, 


. . d. 1 


7 days - - 1 week, 


- w. \ 


4 weeks - 1 month, 


1 1 Julian year, Y. 


13 months, 1 day and 6 hours, or 
365 days, 6 hours, 


12 calendar months make a year. 





3 6 22 24 36 
2 4 16 46 58 
1 5 18 52 50 



The following rules are occasionally useful, but not so 
much used as those already given. 



APOTHECARIES' WEIGHT. 



20 grains 
3 scruples 
8 drams 
12 ounces 



make 1 scruple, 
1 dram, 
1 ounce, 
1 peund^ 



marked gr. se. 

dr. or 5. 
oz. or 5. 

lb. * 



Apothecaries use this weight in compounding theit 
medicines ; but they buy and sell their drugs by Avoir- 
dupois weight. Apothecaries is the same as Troy weight, 
having only some different divisions. 



LAND OR SQUARE MEASfFRE. 



( 



make 



144 inches 

9 feet . - 

301 yard«, or 272| feet 

40 poles 

4 roods, or 160 rods, or 4840 yds, 1 acre. 

640 acres ' - - * - 1 mile. 



1 square foot. 
1 yard. 
Ipole. 
1 rood. 
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COUPOVND ADDITION. 1^7 

SOLID MEASURE. 

By solid measure is meant, the measure used to meas* 
ure bodies that have length, breadth, and thickness. 

1728 inches - - make 1 foot. 

^ 27 feet . . - 1 yard. 

40 feet of round timber, or }^ . ^ ^^^ ^^ ,^^j^ 

50 feet of hewn timber, S 

128 solid i^^iy i. e. 8 feet long, ) ^ ^^^^^ 

4 feet high, and 4 feet wide, \ 



MOTION. 

60 seconds - make a minute, marked '\ ', 

60 minutes - - 1 degree, ^ 

30 degrees - - 1 sign, - s. ^ 

12 signs, or 360 degrees, the great circle of the Zodiack. 



Measures and Nvmber$ not included in the Tahle$, 

12 particular things make a dozen. ' 
12 dozen make a gross. 
12 gross one great ifross.'., 
20 particular tbrngs 1 score. , 

6 points - - make 1 line. 

12 lines - • - 1 inch. 

4 inches . - - 1 haftd. .. 

5 feet - - - 1 geametricaf pace. 
66 fectj or 4 poles, - ' a GunterV cbaitu 

A hand is used to measure the height of horse*. f 

A quintal offish is cwt. Avoirdupois. 
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COMPOUND SUBTRACTION. . 

The subtraction of compotind nambers is the same as 
simple Dumber0, except borrowing and carrying. 

Pup. From wbat you have taught me concerning 
Compound Addition, I expect I must borrow and carry, 
according to the increase of numbers from one denomina- 
tion to another. 

Tut, You must. The following is the rule for Com- 
pound Subtraction. 

Write the less number under the greater, so that its several de- 
nominations may stand under the corresponding denominations of 
the greater. 

Begfin with the lowest denomination mentioned, and subtract 
the lower froin the upper number, setting; the difference beneath. 
If the upper number is not so larg^e as the number under it, borrow 
as many as it takes of this denomination to make one of the next 
greater, and add to it ; then subtract, carrying: o^^ to the lower 
namber of the next higher denomination for the one which you 
borrowed. In every other respect it is like simple subtraction. 

lb. OS. pwt. grt. T. cwt. qr. tb. ok. dr. 



28 10 
24 6 


18 22 
12 16 


far. 

6 

7 


18 
12 


16 
18 


3 24 12 14 
2 26 14 12 


bu. 

40 
16 


pe. «tt. 

3 2 
2 3 


btttt 
68 
26 


1 
2 


flr. BtL 4tt. pu. 

16 3 1 
7 2 




deg. mU. 

120 58 
86 69 


5* 

38 


ydi. 

4 
$ 


ft. in. Im:. 

2 9 1 
1 10 2 


T. p. 

48 
36 1 


* bhd.. gaL 

24 

1 38. 


qtf. 

2 
3 




fr. 
1 


ydd, qr. Mb. 

8 1 2 
S 3 3 


W.. <L 

3 5 
f 6 


20 50 
22 13 


40 
58 


d. fi. n. «. 

2 3 4 5 

3 8 7 6 
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Pup. These rules are very plaio, because they are so 
much like the simple rule?. But it must have been much 
easier, I think, if these weights, measures, &c- had all iu- 
, ereased in a decimal ratio, as the simple numbers do. 

Tut. It would be much easier, and all the rules of 
arithmetic, in which these weights, measures, &c. are 
concerned, would be much simplified, if they increased 
in a decimal ratio. The inconvenience of the present 
division of weights and measures has been long felt, and 
the French, in the latter part of the last century, altered 
all their weights, measures, time, &c. and reduced them 
to a decimal ratio. This division of weights and meas« 
ures still continues in France, and will probably soon ex- 
tend itself to all civilized countries. There can be no se- 
rious objection to the change, but a little confusion which 
it might cause. This would be but trifling compared 
with the advantages which would result from it The 
division of time was abolished a few years after its adop- 
tion, and will probably never receive any very essential 
alteration from its present division. 



Although these numbers do not increase in a decimal 
ratio, yet they can be reduced to the same denomination, 
and then the operations with them may be performed as 
upon decimal numbers. If you have any operation to 
perform upon 2 lb. 6 oz. 16 pwt. 13 gr. the denominations 
may be reduced to grains, which is done as follows. 

2 6 16 12 



14796 



yGoogk 
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As 12 oz. make 1 ponud, if yon mciKipljr pounds by 12 
the prodact will be in ounces. In the above example 
there are 2 pounds, which, mullipiied by 12, gives 24) 
the number of ounces in 2 pounds, and as there are 6 oz. 
beside the pounds, add them to 24, which make 30, the 
whole number of ounces in 2 lb. 6 oz. Now as 20 pwt. 
make an ounce, if you multiply the ounces by 20, the 
product will be in pennyweights, to which add the given 
pennyweights, and you have the number of pennyweights 
there are in 3 lb. 6 oz. 16 pwt. Multiply this sum by 24, 
the number of grains it takes to make a pennyweight, 
and you have a product in grains, to which a4d the given 
grains, and you have the number of grains there are in 
2 lb. 6 oz. 16 pwt. 12 gr. 

After you have reduced a number of different denomi- 
nations to one denomination, you may wish to reduce it 
back again io its original expression. To do this, you 
must proceed directly the reverse from what you do to 
reduce it to one denomination. To reduce 14796 grains 
to their highest denominations, you will proceed as fol* 
lows. 

24)147&6(616 20)616(30 

144 60 

39 16 .;.: 

24 • 

144 12)30 

12 2 lb. 6oz. 16 pwt. 12gr. 

Here you have grains to Reduce to higher denominations, 
and as 24 grains make 1 pennyweight, dividing the grains 
by 24, gives the number of pennyweights contained in 
them. In 14796 grains Ihere are 616 pwt and 12gr§. 
over. Pennyweights divided by 20, give ounces, Be- 
cause 20 pwt. make 1 oz. In 616 pwt. there are 30 oz. 
and 16 pwt. over. Ounces divided by 12, give pounds, 
because 12 ounces make 1 pound. In 30 oz. Ahere ^re 
2 pounds, and 6 ounces over, ao that you have the orig- 
inal number as first given, viz. 2 lb. 6 oz. 16 pwt. ISgrs. 

Redueii^ numbers from a higher to a lower denomina- 
tion is caUi^d reduction de^cendwg^ because the value of 
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the figares, taken separately, descends. VHien numbers 
are reduced from a lower to a higher denomtnation, it is 
called reduction ascending^ because the value of the fig- 
ures, taken separately, ascends or increases* The first 
example given is in reduction descending, and the second 
is in reduction ascending. 

The examples and what I have said, will be sufficient 
to convince you of the reason of the folio wiug rules for 

REDUCTION. 

To reduce compound numbers from higher to tow* 
er denominations : 

Multiply the highest denomination by such a number as a unit 
of that denomination will make of the next lower denominatioQi 
and to the product add the number given, belonging to the next 
lower denominatioh. Proceed in this manner wiUi all the de« 
nominations, and the last sum will he the number required. 

Reduce 59 lb. 13 pwt. 5 grs. to grains. Ans. 940167. 
Reduce 40cwt. 3qrs. 24lb. 12 oz. 14 dr. to drams. 

Ans. 1174734. 
Reduce 365 d. 5h. 48' 48" to seconds. Ans. 31556.928. 



To reduce numbers from a low^r to a higher denomi- 
nation ;— 

Divide the given number by such a number as it takes of this 
lower denomination to make one of the next higher denoiaination, 
and the quotient will be the number of the next hig^her. Then 
divide this higher by as many ks it takes of it to make one of the 
next higher denomination, and proceed in thU manner with the 
whole ; when the last quotient, with the several -remainders, will 
be the answer. 

Reduce 801213 grains to pounds, &c. 

Ans. 13901b. 11 oz. 18 pwt 19 gr. 
Reduce 9758 pints of brandy to pipes, &c. 

Ans. 9 p. 1 bhd. 22 gal. 3 qts. 
Reduce-89763 square yards to acres. 

Ans. 18 a. 2r. 7 p. 101ft. 3^' 
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It is sometimes convenient to reduce compound nam* 
bers to a vulgar fraction. This is done by reducing the 
Ifiven number to the lowest denomination mentioned, for 
a numerator, and placing that number virhich it takes of 
this denomination to make one of the next higher, for 
a denominator. 

In the example before given, 2 lb. 6 oz. 16 pwt. 12 gr. 
if jou wish to reduce it to a vulgar fraction, reduce it to 
grains, which, placed for a numerator over 24, will form 
the fraction *W** '^ ^^^ ^'^^ *^ reduce this to the 
fraction of a pennyweight, multiply the denominator by 
20, which gives 'HI* ; this is dividing the fraction by 
20. (8. Con. III.J You may further reduce it by divid- 
ing the fraction Jby the number which it takes of the de- 
nominatioa which the fraction is in, to make one of the 
next higher denomination. This rule is not much need- 
•ed, except to render the nature of reducing a namber to 
a decimal more easy. 

Bedtice 2 fur. 26pol. 3 yds. 2flt. to tbe fraction of 
a mile. ^ Ans.^ff, orf 

Reduce 6 fur. 16poL to the fraction of a mile. 

Ans.|||,or|. 

Pup. These numbers are now expressed by vulgar . 
fractions, and t:an be reduced to decimals $ is it not much 
better to reduce them to decimals than it is to have 
them expressed in vulgar fractions ? 

Tut It is better, and there is a shorter way to do it 
than to reduce them to vulgar fractions as taught above. 

If for instance you wish to reduce 6 oz. 16 pwt 12 grs. 
to decnnals, yt>u must consider each of these denomina- 
tions .|it> have a den^uninator, viz. •^, |J, ^f* You have 
been taught (20. Con. IIL) how to reduce a vulgar to a 
decimal fraction. In the expression -^^ ^, ^|, ^| rep- 
resent a fraction of a jienny weight, and if you reduce ^| 
to a decimal, you obtain 0,6 which is 5 tenths of a pwt. 
so that you may now consider the expression to be 6 oz. 
16,5 pwt. Now to reduce ^f to a decimal, you will di- 
vide 16 by 20^ which will give 0,8 ; but as 16 has he- 
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come 16,5 the decimal will be 0,825. -f^ reduced to a 
decimal is 0,5 ; but 6 has become 6,825 ; and this divided 
by le, gives 0,56875. 

Hence, to reduce numbers of different denominations, 
as of weights, measures, &c. to decimals, we have the 
following rule. 

Write the given numbere perpendicalarlj under each other for 
dividends, proceeding orderly from the least to the greatest. 

Opposite to each dividend, on the left hand, place such a num- 
ber for a divisor as will bring it to the next superior denomination, 
and draw a line perpendicularly between them. Begin with the 
upper number, and write the quotient of each division, as decimal 
parts, on the right hand of the dividend next below it ; and so on, 
till they are all used, and the last quotient will be the decimal 
nought. 

The example which has been given will stand as fol- 
lows ; — 



24 


12 


20 


16,5 


12 


6,826 



0,66875 • 



It is sometimes necessary to reduce a decimal back to 
the terms of an integer, for which we have the following 
rule. 

Multiply the decimal by that number which it lakes of the next*^ 
less denomination to make one of that denomination in which the 
decimal is given ; cut off from the right of tlie prodoet, as many 
figures as there are figures in the given decimal, "^en multi- 
ply those figures which you cut off, by that number which it takes ^ 
of the next less denomination to make one of this, and again cut 
ofli; proceeding in this manner till you have multiplied by all th« 
denominations below that in which the decimal is given ; then th0 
number standing on the left will be the answer. 
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What is the value of 0,629 of cwt. ? 




4128 
1032 




1008 
168 

2,688 



Ans. 2 gr. 14 lb. 7 oz. 2 dr. 



In the decimal 0,639 you have a decimal expression of 
a hundred weight. Now a unit in this decimal is one 
thousandth of a hundred weight, consequently, if you 
multiply this by 4, you obtain a number 4 times as great 
as this number is, a unit of which will be one quarter of 
one thousandth of a hundred weight. In this example 
the product of ,629 by 4 is 2516 ; which isff^ of qr. of 
cwt. which, reduced to a mixed number, is 2j%^ qr. so 
that you now have 0,1516 of a quarter to reduce to the • 
terms of an integer ; this, multiplied by 28, the number 
of pounds it takes to make a quarter, gives 14448, which 
k VAV ^^A of i of a hundred weight; and i^^V? ^^' 
duced to a mixed number, is 14j^j^ lb. 0,448 must now 
be reduced in the manner the preceding have been, and 
the same for reducing any decimal to the terms of an in- 
teger. . ' , 

' Wi&i is the value of 0,397 of a yard T Ans. 1 qr. 2 nls. 

What is the value of 0,8593 of a pound Troy ? | 

Ans. 10 OK. 6 pwt. 5 grs. I 
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Iteduce ISpwt. 14grs. to tbe decimal of an ounce. 

Ana. 0,6291. 
Reduce 3qrs. 2 nails to the decimal of a yard. * 

Ans. 0,875. 



Previous to the adoption ^f the Federal Currency, there 
existed various currencies in the United States, which 
exist in some places to the present day. As you may have 
occasion to transact business in those places, I will give 
you rules by which you may reduce these currencies to 
Federal Currency. It will be necessary for you to learn 
the following tables. 



LAWFUL MONEY. 

4 farthings make 1 penny, marked, d. 

12 pence 1 shilling, s. 

20 shillings 1 pound, — --^ — £. 



FEDERAL CURRENCY. 

10 mills . make 1 cent, marked ct. 

10 cents 1 dime, dim. 

10 dimes — 1 dollar, ■ dol. 

10 dollars 1 eagle, E. 

The first denomination of Federal Money is an imag* 
inary coin, there teing none of that kind made. The 
second, viz. cents, is a copper coin, dimes and dollars are 
silver, and eagles are gold. 

' The following is the rule for reducing New England 
and Virginia ; New York, North Carolina and Ohio cur- 
rencies to Federal Money.* 



• The t:iirrencie« of N. Enghind and Virg-inia are the saikie, and 
will be called J^ew England Currency. The currencies of New 
York, North Carolina, and Ohia are the same, and will be called 
■JiTeio York Currency ; those of New Jersey, Pennsylvania, Dela- 
ware, and Maryland are the' same, and will be called Penntylvort 
fw» Currmcy^ 

G 
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Write the pounds, and at their right hand write half the great- 
est even number of shiUiugs. Then find the number of farthings 
in the given pence and farthings, and if it exceed 12, increase it 
by 1, or if it exceed 36, increase it by 2, which sum place at the 
right of half the greatest even nomber of shillings, and if the shil- 
lings be an odd number, increase the left hand. figure of the far- 
things, or the figure next to shillings, by 5. Multiply this niimbec, 
thus produced, by 10,. and divide the product by 3 if it be New- 
England Currency, and by 4 if it be New- York Currency ; cut 
off the three right Hand figures of the quotient, which will be 
cents and mills ; the rest will be dollars. * 

If there be no shillings, or only .1 shilling, m the given sum, put 
a cipher in the place of half the number of shillings ; then pro- 
iCeed as before. • ^ 

If pounds only are given to be reduced, multiply by 10, and d^ 
vide as before, the quotient will be dollars. If there be a remain- 
der, annex three ciphers and divide as before, the quotient wiH 
'be cents and mills. 

When pounds and an even number of shillings are given, annex 
half the even number of shillings to the pounds, as before, then 
divide, and the quotient will be dollars ; if there be a remainder, 
ciphers must be annexed, and the quotient will be cents and mills. 

Reduce £. 763 N. E. and N. Y. Currencies to Federal 
vCurrencj. 

3 >76S0 4) 7630 

$ ^643,333 ^. E- $ 1907,60 N.Y. - 

Heduccf £. 50 7s. 8d- to federal Money. 
3)503830 ' . 4)50383 

$ r07,943 N. E. $ 125,967 N. Y. 

Reduce £.10 4d. ^qr. to Federal Money. 

Ans. $ 33,396 N. £. $ 25,047 N. Y. 

The reasons of thk rule are as follows ; 1 shilling is 
^^ of a pound, and if 10 shillings iiad made a pound, 1 
shilling would have been aiy»xact decimal of a pound. 
But as 20 shillings make a pmnd, 2 shillings will be an 
exact decimal 6f a pound, therefore the reason of 
writibg half the evefi^number of shillings. 
• Again, 960 farthings iMake a pound. Now if this num- 
ber Jbe increased by ^^ part of itself, it will be an exact 
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decimal of a pound, or 0,001 of a pouod ; therefore when 
the farthings are more than 12, it is more than one half 
of another farthing, or another 0,001 of a pound, and 
must be increased by I ; and if the farthings are more 
than 36, they are more than 1^ of 0,001 of a pound, and 
must be increased by 2. Again, 1 pound, being 20 shil- 
lings, is 3 dollars and one third of a cellar. Now it is 
evident that if you nwltiply pounds by 3|, the product 
will be in dollars ; and as 3 J X 3 = 10, if you multiply 
any number by 10 and divide the product by 3, the quo- 
tient ivill be the same as though you multiplied by 3^ 
and the work is easier. 

In reducing N. Y. Currency to Federal Currency, the 
given sum is prepared in the same manner as before : 
The reason of multiplying by 10 and dividing by 4, is 
this ; £. 1 N. Y. Currency is ^v,50 ; therefore if you 
multiply by 2^, you get the answer in dollars, cents and 
mills ; and as 4 is contained in 10, 2^ times, if you multi- 
ply by 10 and divide by 4, you get the same.number as 
by multiplying by 2^. 



To reduce N. Jersey, Pennsylvanta, Delaware, and 
Maryland Currencies to Federal Money. 

Reduce the given number to pefice, annex a cipher, divide by 
9, and add the quotient to the pence. From the sum point off 3 
^figures, which will be cents and mills ; those to the left hand will 
be dollars. 

If there are farthings in the given sum, annex, in the place of 
the cipher, 2 for 1 farthing, 5 for 2 farthings, 7 for 3 farthings. 

If the given sum he pounds only, multiply by 8, annex 3 ciphers 
to the product, and divide by three ; the quotient will be the an- 
swer in mills. 

Reduce £. 86 6a» 5d. Iqr, to Federal Money. 

86 6 d 1 

20 • 



171^6 
12 



9)207172 
23019 



Ans. ^230,191 - 
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Reduce £. 736 to Federal Money.. 

736 
8 



3)5888000 

Ans. $ 1962,666. 

Reduce £, 42 12s. 8d. to Federal Money. 

Ans. ^113,688; 

Reduce £. 684. 6s. 8d. to Federal Money. 

Ans. $ 1824,888 &c. 

One dollar in N. Jersey, &c. Currency is 7s. 6d. whicb^ 
reduced to pence, is 90d. ; and as 90 pence make one 
dollar, it is plain that increasing it one ninth of itself will 
bring it into cents, as ^ of 90 = 10, which, added to 90, 
make 100, tlie number of cents in a dollar, and the same 
with any olher number of pencev The reason for annex- 
ing a cipher is, that the answer may be in mills, and a 
more exact expression obtained. 

In reducing pounds only, you multiply by 8 and dinde 
by 3, for the following reasons. 1 pound is. equal to 
^2,666, which is equal to ^2| ; multiplying by 8 and 
dividing by 3, is the sam^ as multiplying by 2|, which 
3'ou will understand from what I have before told you. . 

Pup, These rules appear very plain, and I think 
I shall have no difficulty in reducing any of the currencies 
to Federal Money. 

TuU The rules which I have given you for reducing 
the several currencies to Federal Money, will probably 
be sufficient for your business; but there are other cur- 
rencies which it may be necessary for you to reduce to 
Federal Money, and your knowledge of the preceding 
rules will be sufficient to suggest to you a rule for their, 
reduction. 



Questions, 

What is compound addition ? 

How does it differ from simple addition ? 

What is compound subtraction ? r^^^^i^ 
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How does it differ from simple subtraction ? 

What is redaction ? 

How is it useful ? 

Of how many kinds is it ? 

By which of the simple rules is* reduction ascending 
performed ? 

By which is reduction descending^ performed ? 

How do you reduce a compound number to a vulgar 
fraction ? 

How does it appear that this will give a true expres- 
sion of the compound number ? 

How do yon reduce a compound number to a decimal ? 

Why should this give a true decimal expression ? 

How do you reduce a decimal to the terms of an in- 
teger ? 

Why should this give the tT\^ value of the decimal ? 

How do you reduce N. E. Currency to Federal money t 

Why do you take half the number of shillings ? 

Why do you reduce the pence to farthings, and in- 
crease them if they exceed 12 or 36 ? 

Why do you multiply by 10 and divide by 3 ? 

Why do you divide by 4, in the reduction of N. Y. 
Currency ? 

How do you reduce Pennsylvania Currency to Federal 
money ? 

Why do you reduce the given sum to pence ? 

Why do you divide. by 9, and add the quotient to the 
dividend ? 

When the given number is pounds 'only, why do you 
multiply by 8^ and divide by 3 ? 



Examples for Practice. 

1, A merchant fitted a vessel for sea with the follow* 
ing cargo; 25 tons of iron ; 16 tons, 14 cwt. 2 qrs. steel; 
7 cwt 3 qrs. sugar ; 60 tons bar iron ; what was the 
weight of the whole cargo ? Ans. 92 T. 2 cwt. 1 qr. 

2. Whtft i&.tbe difference between 136 d 1 2 h. 40' 02", 
and 86 d. 18 h. 48' 58"? Ans. 39 d. 17 h. 61' 4". 

^3. In 12 pipes how many phife ? Ans. 12096. 
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4. "How many iocbes from Newburyport to Londoo, 
it being 2700 miles ? Ans. 17 1072000. 

5. In 190080 inches how many yards? Ans. 5280. 

6. How many rods from the sun to the earth, it being 
95,000,000 miles ? Ans. 304,000,000,0QO- 

7. Reduce T cwt. 3 qrs. 171b. 10 oz. 12 dr. to the 
decimal of a ton. Ans. 0,39538. 

8. Reduce 3 qrs. 3 nls. to the decimal of a yard. 

Ans! 0,9375. 

9. What is the value of 0,387 of a yard ? 

Ans. 1 qr. 2 nls. 

10. What is the value of 0,4689 of a day? 

Ans. lib. 15' 11". 

11. Suppose a man to be 32 years old, how many sec- 
onds has he lived, allowing 365 d. 6 h. 48' 48" to a year ? 

Ans. 1,009,936,896. 

12. How many minutes frona the creation to the chris- 
tian era, it being 4004 years ? Ans. 2,104,840,032. 

13. How many times does the wheel which is 18 feet, 
6 inches in circumference, turn round in the distance of 
150 miles ? Ans. 42810 times, and 180 inches over. 

1 4. In 5529600 solid inches, how many cords of wood ? 

Ans 25. 

15. How many square feet in a square mile ? 

Ans. 27878400. 

16. Reduce £825, 16s. 4d, N. E. q^urrency to Federal 
Money. Ans. ^2752,723. 

17. Reduce £64, 12s. N. Y. currency to Federal 
Money. Ans. ^161,50. 

18. Reduce £120, 15s. 4d. N. E. and N. Y. curren- 
cies to Federal Money ? Ans. ^402,556 N. E. 

[$310,917. N. Y. 

19. Reduce £126 12s. 6d. N. Y. Penn and N. E. 
currencies to Federal Money . Ans. $ 316,562 N. Y. 

[$ 422,083 N. E, J 337,« 66 Penn.^ 

20. Reduce £150 l3i'.' 4d. Penn. currency to Fede*. 
,ral Money. Ans. * 401/777. 
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CONVERSATION V. 

COMFOIT^D MULTIPLICATION, COMPOUND DIVISION, AND- 
DUODECIMALS. 

Tut You have been taught ia the preceding conver- 
sation that compound numbers may be multiplied and 
divided by each other, by first reducing them to the same 
denomination, and then proceeding as with simple num-r 
bers. But when a compound number is to be multiplied. 
by a simple number, the best method is to multiply the 
compound number by the simple number, without reduc- 
ing it to one denomination; for which we have the fol- 
Ipwing rule for 

COMPOUND MULTIPLICATION. 

Write the compound number, and under its lowest denomina* ■ 
tion write the simple number by which it is to be multiplied. Be- 
^n with the lowest denomination and multiply it by the multiplier ; 
divide this product by that number which it takes of the number 
multiplied to make one of the next higher denomination ; write 
the remainder after diyision under the number multiplied, and add 
the quotient to the product of the simple number and the next 
higher denomination, and proceed in this manner with all the de- 
nominations to the last, which must be multiplied as a. simple 
number. 

Multiply 12.1b. 8oz. 6pwt. 16grs. by 8^ 

12. 8 6 16 
8 



101 6 13 8 



Pup. I do not perfectly understand the reason of divid- 
ing the product by that number which it takes to make 
one of the next higher denomination ; I should like to 
have you explain it. 

Tut, In order to give you a distinct understanding of 
the whole work^ I will multiply each denomination of 
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the compound number by the simple number, and let 
their products separately, as follows. 



lb. 


OB. 


pwt. 


fN. 


IS 


8 


6 


16 


8 


e 


8 


8 



96 64 48 128 

Here we have 961b. e4oz. 48pwt. 128gfrs; now if 
we begin with 128grs. and divide by 24, the number of 
grains it lakes to make a penny-weight, we get the num- 
ber of penny weights there are in 128 grains, which is 5, 
and 8 remainder; if we set down the remainder and add 
these 6pwt. to 48pwt we shall have 96 lb 64 oz. 53 pwt. 
and 8 grains. If we divide 53 pwt by 20, the number of 
penny-weights it takes to make an ounce, we shall get 
the number of ounces there are in 53 pwt. which is 2 and 
13 remainder ; if we add this quotient 2, to 64, we shall 
have the number of ounces there are in 64 oz 48 pwt. 
128 grs. viz. 66 oz. If we now divide 66 oz. by 12, the 
Dumber of ounces it takes to make a pound, the quotient 
will be the number of pounds contained in 66 oz. viz. 
5 lb. and 6 oz. over ; add 5 lb to 96 lb and there will be 
101 lb. 6 oz. 13 pwt. 8 grs. the same as by thje first pro- 
cess. 

Pup. The reason, then, of multiplying and dividing 
as we do, is the same as for carrying for ten in simple 
multiplication. 

Tut, It is the same ; the only difference being, that 
the numbers 'do not increase in a uniform ratio, and re- 
quire that we carry, from one denomination to another, 
such a number as it takes of the former to make one of 
the latter. 

Multiply 16 cwt. 2 qr. 24 lb. by 6. 

Ans. 100 cwt. 1 qr. 4 lb. 

Multiply 125 d. 10 h. 14' 42" by 9. 

%Ans. 1128d 20 h. 12' 18". 

Multiply 12 lb. 9 oz 13 pwt. 23 grs. by 7. 

Ans. 89 lb. 7 oz. 16 pwt. 17 grs. 

What is the weight of 8 hhds, sugar, each weig-hing 
4 cwt 2 qr. 14 lb. r Ans. 37 cwt 
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When it is required to multiply a number, exceeding 
12 ; resolve the number into two or more factors ; then 
multiply first by one of them, and then their product by 
one of the others, and so on with all the factors, and the 
last product will be the answer* 

Multiply 121b. 6 oz. 5pwt. by 16.. 



12 


6 


8 


100 


2 00 






2 



200 4 00 

Pup. Will this give the same answer as it would to 
multiply by 16 ? 

Tut. The answer will be- the same ; for multiplying 
by 8 gives 8 times the multiplicand, and then multiplying 
by 2 doubles this product, which is the product by 16, a» 
twice 8 is 16. 

Pup. I now understand it, and see that it must be 
much easier than to multiply by 16. 

Tut, You may multiply the fpUowing numbers to-, 
gether* 

Multiply 14 T. 12 cwt. 2qrs. 16 lb. by 36, 

jPs. 626 T. 15 cwt. qrs. 16 lb. 

Multiply 126 d. 2.2 h. 48' 12" by 66. 

Ans, 7U0d. 1.6 h. 69' 12". 



Frequently the multiplier cannot be resolved into fac- 
tors, and express the exact number. When this is the 
case, take the number nearest to it which can be resolv- 
ed into factors, and find the product of the multiplicand 
by this number. Then add or subtract from this product 
so many times the multiplicand as the number resolved 
exceeds or falls short of the given number.. 
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Multiply 14 cwt. 2 qr. 18 lb. by 17. 



14 


2 


18 

4 


68 


t 


16 

4, 


234 


2 


8 


14 


2 


18 



249 26 

Here we find that 17 cannot be resolved into factors^ but 
16 can, 4 times 4 being equal to 16. The product by 16 
falls short of the product by 17 by once the multiplicand, 
consequently we must add the multiplicand to its product 
by 16, and it gives the product by 17. 18 might have 
been taken instead of 16, to resolve into factors, which 
would have given a product too large by once the multi- 
plicand, and the multiplicand must have beea subtracted 
from the product. 

iflultiply 12 lb. 8 oz. 6 pwt. 18 grs. by 44. 

Ans. 558 lb. 6 oz. 17pWt. 

Multiply 2 d. 16 h. 24' by 37. Ans. 99 d. 8 h. 48'. 



When the multiplier exceeds 144, first multiply the 
multiplicand by 10, then that product by 10, which gives 
the product of the muhiplica^ by 100, and if the multi- 
plier \y^ ev<en hundreds, nf4piply this product by the 
number of hundreds, and the product will be the answerJ 
If there be ^odd numbers, multiply the product of 10 bj 
the number of tens, and the multiplicand or given num- 
ber by the number of units ] then the sum of these pro* 
ducts will be the answer. 

Multiply 12 cwt. 2 qr. 16 lb. by 160. 



12 


2 


15 

10 




1:^6 


1 


20 


126 1 20 






10 


6 


1264 


1 


4 


758 2 8 


758 


2 


8 




2022 


3 


12 
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Here I first find the prodiict of the multiplicand by 10 ; 
then I multiply this product by 10, which gives the pro- 
duct by 100 ; i then find the product of the multiplicand 
hy 60, by multiplying the product by 10, by 6 ; and the 
product of the mutiplicand by 60, added to the product 
of the same by 100, is the answer. 

What will 16 cwt. 3 qr. 14 lb. of sugar cost at ^10,50 
per cwt. 2 Ans. $117,18. 

What will 4 cwt. 2 qr. 18 lb. tobacco cost at ^6,25 
per cwt ? Ans. 'J29, 1 2. 



When the numbers are such that the lower denomina- 
tions can be resolved into even parts of the highest de- 
nomination ; to obtain the price of the lower denomina- 
tion, take such parts of the price as the lower denomina- 
tions itre parts of the highest denomination, and these 
several parts, added to the 4>roduct of the highest denom- 
ination by the price, will be the answer. 

What will 12 cwt 2 qr. 14 lb. sugar cost at $8,25 per 
cwt ? 

8 — 2) 8,25 
1^ 



99,00 price of 12 cwt. 
4,1 2 price of half cwt. or 2 qr. 
1,0^ price of j^ of a cwt or 14 lb. 

Ans. $ 104,15 

What will the freight of 42 cwt 3 qrs. 21 lb. be, 
At $0,42 per ewt ? Ans $18,03. 

What will 8 yds. S-qrs. 2 nls. cost, at $7,35 per yard ? 

Ans. $64,34. 



Compound numbers may be divided by considering each 
denomination as a distinct dividend ; and as we multiplied 
^ach separately, we will reverse the order of the work, 
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and divide each separately. If we take the example g^iv^- 
en Id multiplicatioD, and reverse the order of the work^ 
we shall obtain the former number. 

8)96 8)64 8)48 8)128 

12 8 6 16 121b. 8oz. 6pwt. 16gl«. 

As in multiplication we increased each number 8 times, 
so in division we decrease each number 8 times. 

But as we have, in multiplication, a shorter method of 
performing the work, so in division we can divide a com- 
pound number by a simple number without the trouble 
of the above process. The following is the general 
rule for 

COMPOUND DIVISION. 

I^lace the numbers as in simple division ; then divide the highest 
denomination by the divisor, and reduce the remainder to tlie next 
lower denomination, adding^ to the product the given number of 
that denomination to which it is reduced ; then divide this num** 
ber by the divisor, and redu(^ the remainder to the next lower de- 
nomination, adding the given number of this denomination as be- 
fore, and proceed in this manner with all the denominations, when 
the remainder, if there is any, must be expressed by a fraction { 
then the sum of the several quotients will be the answer. 

If we take the product from the example given in 
multiplication, and divide it by 8, we shall obtain the 
aumber there given, and the work will stand as followS| 

lb< OB> pwt* (rt* 

8)101 6 13 8 ' 



12 8 . 6 16 



Here we first find how often 8 is contained in 101, ancl 
find it is 12 times and 6 over ; 5 here means 5 pounds^ 
and must be reduced to ounces, and the given ounces ad- 
ded to them, which make 66 oz. ; 66 divided by 8, give 
a quotient of 8, and 2 remainder; this remainder must 
irow be reduced to penny-weights^ and the given penny- 
weights added, which make 53 ; 53 divided by 8, give 
^ quotient of 6, and 5 over ; 5, reduced to grains, make^ 
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wth the given grains, 128, which, divided hy 8, ^ivQ 16 
for a quotient; thus you have 4he sanae number for an 
answer in this operation, which was given in multiplica- 
tion, consequently, compound multiplication and division 
prove each other, the same as simple multiplication and 
division do. 

Fup. All this appears very plain, and the simihri ty of 
the compound to the simple rules is so great that I think 
it will require only a little practice to make them per- 
fectly familiar. 

Tut. The compound rules are not so difficult as they 
at first appear to be, provided you understand them well ; 
if you have not got the tables well, and do not under* 
stand the nature of the rules, they will always trouble 
you, and you had better not leave them without a full 
acquaintance with their principles. 

Divide 481b. 8 oz, 12pwt. 14 grs. by 9. 

Ana. 61b. 4oz. i9pwt«4|gr8. 

^Divide 4 T. 16 cwt 2qr. 24 Jb. by 6. . 

Ans. 16cwt. Oqr. t^\h. 



When the divisor is so large as to make it inconvenient 
dividing by it, and it <:an be produced by the multiplica- 
tion of two or more numbers, divide first by otie of those 
numbers, and then that quotient by one of the others, and 
80 on with the whole ; when the last quotient will be the 
answer. 

Divide 168 cwt. 3 qrs. 14 lb. by 56« 

8)168 3 14 

• 7)21 12 4 

^3 1 12 

Ans. 3c wt. Oqp. lib. 12oz. 

Hereby diyiding 168cwt. 3qrs. 14lb. by 8 we obtaia 
one eighth of this number, and then dividing this quo- 
tient by 7, we get one seventh of the quotient, andj- 
of J is ^j.. 
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BiYide 1061cwt. 2qrs. by 38. Aos. 37cwt. 3qr8. 181b. 
Divide 156d. 18h. by36. Aos. 4d. 8h. 50', 



When the diviGor cannot be produced by the multipU- 
ccatioR of two or more numbers ; tlie division must be 
performed by dividiag by the whole number at once. 

If the quotient which is sought, were known, we might, 
iby adding it t<x, or subtracting it from the dividend a cer- 
tain number of times, and increasing or diminishing the 
divisor at the same time by as many units, alter the ques- 
tion so that the divisor might be resolved into factors, 
fwhich would give the same quotient, and the analogy be- 
tween multiplication and division preserved. But the 
quotient being unknown bBfore the operation, this <^aa* 
not be done. 

Divide 249cwt. Oqr. 261b, by 17. ^ 

17)249 26(14 2 13 
17 



yGoogk 



COHPOUITD DIVISION. W 

In this example, I be^in and diWde 249 as in simple 
numbers ; obtain 14 for a quotient, and have 11 remain- 
der, which I reduce to quarters; divide them by the di- 
visor, and get 2 for a quotient, which I place so as to be 
kept separate from the 14cwt. The 10 remaining I re- 
duce to pounds, and again divide, and obtain 18 for a- 
quotient. 

Pup, I understand this, and think it is very plain, there 
being nothing different in the principles of the rule fronr 
what i have been taughl before. 

Divide 126cwt. Sqrs. 21 lb. by 26. 

Ans. 4cwt. 3qrSi 14lbi 
Divide 26cwt. 2qrs. Ulb. by 13. 

Ans. 2cwt. Oqr. 5lb» 6oz. 2^3<lr. 



When the price of several hundred weight is given^ 
and you wish to find the price of one hundred weight ; 
divide the whole price by the number of hundred weight 
given, and the quotient will be the answer; 

If, having the price of several hundred weight giveO) 
you wish to find the price of a quarter, a pound, &c. ; 
first find the price of a hundred weight, and then the 
price of the lower denominations, by dividing this price 
by those numbers which will reduce si number from a 
hundred weight to the denomination for which you wish 
to find a price. 

If 8 cwt. sugar cost ^48, what is that per cwt. ? 
8)48 

Ans. ^6 

If 16 cwt. sugar cost ^148, what is that per pound ? 

16)148(9,25 price of cwt. 

144 4)9,25 

40 28)23i(8>2 
32 224 

80 70 

80 J56^ Ans. ^0,082 
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If I give J4B0, fop 210 cwt. ratsiosy what do they cost 
percwt. I Ans. J 2,142. 



When the given quantfty consists of several denonof- 
nations, as of hundreds, quarters, pounds, &c. and the 
price of the whole given, to find the price of any partic- 
ular denomination, first reduce the given quantity to the 
denomination for which you wish to find a price, and di- 
vide the price of the whole by it, when the quotient will 
be the answer. If the given quantity' consist of lower 
denominations than the one for which you wish to find 
the price ; reduce the given quantity to the lowest de- 
nomination mentioned, and find the price for that, and 
then find the price for the other denominations, by maU 
tiplying this price by such numbers as will reduce a nuai- 
her from this denomination to the denomination for which 
a price is wanted. 

If I give ^124 for 16cwt. 2 qr. of sugar, what i$ that 
per quarter ? 

16 2 
4 

66)124(1,878 Ans. J5l,878v 
66 

580 
528 

520 
462 

58a 
528 

52 

By reducing the Tt hole quantity to quarters and dividing^ 
the price by that number, you get the price of one quar- 
ter ; for if 66 quarters cost ^124, one quarter will cost 
one sixty sixth part of the whole price. The ciphers 
a^nnexed to the remainders reduce them to cents and 
mills, and the quotients arising from them arc/thi 
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If 126 cwt. 2 qn 14 lb. 12 OS. cost ^482,60, what is it 
worth per quarter ? 

126 2 14 12 
4 

506 
28 



4062 
1012 

14182: 
16 




85104 
14182 




226924)482,500(2,12 
453348 




286520 
226924 




595960 
453848 




1421120 
1361544 




695760 
453848 



2,1262 
16 

127572. 

21262 



{0,034,0192 price ofllbv 
28 



2721536 
680384 



[ 



141912 $p^62,637'6pr. oflqr.' 

Ad8. {0,952 per qr.< 

Here we find that one ounce is worth 2 mills an<t 0,1262 - 
of a mill ; this price, multiplied by 16, gi?es the price of ' 
one poand, viz. {0,340,192; which, multiplied bjr 28, 
gives the price of one quarter, viz. {0,952* The price 
if one quarter, multiplied by 4, wiii give the price of 
one hundred weight, and the price of cwt. multiplied by 
the number of cwt. will give the price of the given hun- 
dreds, which, with the pricps of the other given denomi^^- 
Balions, will be the price of the whole as it wa» given^ 
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If 12 cwt. 3 qr. 12 lb. cost ^601,75 what is 1 qr. worth ? 

Am. ^11,70. 

Pup, I shali have no difficulty, I. think, in performing 
any questions in these rules, and should like now to attend 
to Duodecimals, that I may learn what they are, for I 
know nothing about them, and cannot determine any 
thing about them by their name. 



TuU Duodecimals are a species of compound num- 
bers, consisting of different denominations, but resem- 
bling simple numbers in this, that they increase in a uni- 
form ratio, from one denomination to another. The ra- 
tio is 12, and it is this which gives the name, Duodecimals^ 
to the rule. 

Feet are the highest denomination in this ratio, there 
being no denomination consisting of 12 feet. Feet are 
divided into 12 inches each, called primes ; an inch is di- 
vided into 12 seconds ; a second into 12 thirds ; a third 
into 12 fourths, and so on to as low denominations as you • 
please^ there being no limit to the division. These sev- 
eral denominations are distinguished from each other by 
the following marks ; feet are marked £L ; inches, or 
primes, thus ? ' ) ; seconds ( " ) ; thirds ( 'M ; fourths ( "" ) ; 
and so on with all the denominations. These marks are 
called the indices of the terms. The following is the 
rule for 

DUODECIMALS. - 

Write the multiplicand, and under it write the multipUer, so that 
feet may stand under feet, inches ander inches, &c, and draw a 
line underneath. Multiply the multiplicand by the several terms of 
the multiplier^ successively, according to the rule for compound 
multiplication, placing the first term of each of the partial products 
under its multiplier, aud carrying one for every twelve, from the 
lower to the next hig'her denomination, through t^e whole work ; 
then the sum of these several products will be the answer. The 
left hand number will be the feet, the next i&chea, and so on witk 
the whole. 
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It may be proper here for me to tell joa, that feet 
ntiUiplied by feet, give feet for.a product ; feet multi- 
plied by inches, give inches'; feet multiplied by seconds, 
give seconds, &c. Inches multiplied by inches, give sec- 
onds ; inches multiplied by seconds, give thirds ; the 
product of any two terms will be in that denomination, 
which the sum of their indices represent. If you muiti-. 
ply 2 ft. by. 6\ the product will be in inches ; if 4' bre 
multiplied by 6", the product will be in thirds, &c. 

Multiply 4 ft. 2' 6" by 2 ft. 6' 4". 





4 2' 6" 
2 6 4 


1 

2 1 
8 5 


4 10 00 
3 00 




1ft r 7'' 10"' oo'"' 

Here I begin with the right hand figures of both factors,, 
and find their product is 24, and as we carry for 12, I di* 
vide 24 by 12^ and find there are twice 12, and nothing 
over ; I then multiply the next figure of the multiplicand 
by 4, and add 2, which were to carry from the other 
product, to this product. This does not amount to 
12, therefore I set down the whole, and multiply ihm 
next figure of the multiplicand by 4, and find there is 
once 12, and 4 aver, which I set down, carrying the !« 
one place to the left. I then multiply the multiplicand 
in the same manner, by the next %ure of the multiplier^ 
setting the fir^ tenn of the product directly under the 
figure of th^' multiplier by which I multiply. I next 
multiply by the last figure of th^ multiplier, the product 
of which, by the last figure of the multiplicand is feet^ 
because the two terms are feet. I then add the partial 
products together, keeping each term separate, and car- 
rying for 12 IS in inultiplying ; then the sum of these 
products is thr answer. 

Pup. I understand the n^anner of operation, but do 
Dot see why that feet multiplied by inches, should give 
inches any. more than feet; or why inches, multiplied hj 
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seconds shouM g^ive thirds for a product any more than 
that they should give inches or seconds. 

Tut, Yoa have not considered the nature of these 
terms I expect, or you would not have doubted the truth 
of the rule In duodecimals all the terms below feet are 
fractions of afoot; thus 1 inch is ^ of a foot; 2 inches 
are -/t^ of a foot ; and any number of inches may be ex- 
pressed fraction wise, by writing the given inches for a 
numerator and 12 for a denominator. Hence if you mul- 
tiply 6 feet by 6' you will have 6 feet to multiply -fj of a 
foot, and the product of the factors will be 4I of a foot, 
or 3 feet. (5. Con. III.) Again, if yon are to multiply 6' 
by 6", you have ^ of a foot to be multiplied by ^ of }^ 
of a foot; the product of 6' by 6" is 36'", which is -Jf of 

?V of T5 of a fool, equal to y^fff ^^* ^^^^"i equal to ;^ of a 
bot, (7. Con. II].) 6 inches are ^ of a foot, consequently, 
if jM[u multiply any number of feet by 6, you obtain a 
pr^ract of one half the value of the feet multiplied, 
(5. Con. III.) and the same of all the fractional parts of a 
loot. 

Pup I now understand why the product of these frac- 
tions of a foot should be in a smaller denomination than 
either of the factors; it is exactly like the multiplication 
if vulgar fractions. 

TuL It is* like the multiplication of vulgar fractions 
having a common denominator ; and you ought to have 
si good understanding of this or you will be very liable to 
make mistakes. 

The manner of operating, as I have directed, is differ* 
ent from the usual mode ; but it is more analogous to the 
manner of operating in simple and compound multiplica- 
tion, and is equally convenient, and more easily learned 
than the ordinary way. The usual method is to begin 
with the highest denomination of the multiplier and mul- 
tiply the m^Uif^Hcand by it ; then take the next lower 
term of tb^ multiplier and proceed as with the first, car- 
• Tying the excess of 12s to the right ; and in this manner 
multiply by each term of the multiplier, when the terms 
of the product will stand under the corresponding terms 
of the multiplier. But the advantage of this is not suffi- 
cient to compensate for the trouble of learning it. The 
following example is performed in this manner. 
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3 6 4 

8 5 

a I 3 00'" 

1 4 10 00'"' 

10 7' 7" 10"' 00"" 

This rule 10 used to find the dimensioDS of wainscotting^, 
plastering, painting and paving, and the contents are giv* 
en in square jards. The following is the manner in 
which 

PAINTERS AND JOINERS 

find the dimensions of their work. 

Take a line and fasten it to any ipot on the wall of the room ; 
then, apply the line to the wall, going rocmd the room and keeping 
the line applied close to the wall, till yoa arrive at the spot where 
the line was fastened ; then find how many feet and inches the 
line measures, and call its length the compass, or round, which, 
mnltiplied by the height of the room, and the product, divided by 
% will be the contenU of the work in yards. 

If the compass of a room be 64 ft. 10\ and the height 
9 ft. 6', what are the contents in yards ? 





64 

9 


10 

6 


62 

683 


6 
6 


00 


9)645 


ir 


00^' 



71 6 An8.71ydB. 6 ft. 11'. 

Pup. After dividing there ar^ 6 feet over, and I do not 
see why they could not have been reduced to yards, fo/ 
3 feet make a yard. 

*2W. A yard here does not mean a yard in length, but 
a square yard, by which is meant so much of the wall as 
will ipeasure 3 ft. in length, and 3 ft. in breadth. I Won 
take a squansc' piece of the wall, 3 ft. long and 3 ft. hrfkil . 
it will contain 9 ft. and this k the reason why 6 ft. cannot 
be expressed in yarib. ^igtized by L^oogle 
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Pup. I now see the reason of this, and why dividing^ 
by 9 gives an ansfver in yards ; it is because 9 square feet 
make a square yard. 



Questions, 

What is compound multiplication ? 

What is the rule for compound multiplication ? 

When the multiplier exceeds 12, how do you proceed t 

When the given multiplier cannot be resolved into exr 
act factors, what do you do ? 

When the multiplier ejcceeds 144, how do you pro- 
ceed ? 

When the lower denomination can be resolved into 
even parts of the highest deDominatioD) how do you ob* 
tain the price ? 

What is compound division ? » 

How may compound numbers be divided ? 

Whlrt is the rule for compound division ? 

When the divisor is so large as to make it incodvenient 
drvidiog by it, how do you proceed f 

When the divisor cannot be resolved into factors^ what 
is to be done ? 

When the price of several hundred weight is given, 
how do you find the price of one hundred weight ? Of 
one quarter ? Of one pound, &c. ? 

« When the quantity given consists of several denomina- 
tions, fm(lthe price of the whole given, how do you find 
the price of any particular denomination ? 

What are duodecimals ? 

Why are they called duodecimals t ; 

What 19 the highest denomination in this rule ? 

How are the several denominations distinguished from 
each other ? , • ' 

For what number do you carry i Cj 

• What is the product of feet by in^es ? Inches by 
inches ? Inches by seconds ? Seconds by thirds, &c ? 
. What ifLti^ ordinary method of performing this rule f 

How do painters and joiners find the contents of their 
work? » 
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Examples for Practict, 

t. In 36 hhds. of sagar, each weighing 13 cwt. 2^r« 
t lb. howiDany hundreds, quarters^ pounds, &c. f 

Aos. 452 cwt. 2 qr. 8 lb, 

2. A man has 46 silver cup^^ each weighing 6 oz. 
10 pwt. 9 gr. jvhat is the weight of the whole f 

Ans. 24 lb. 11 oz. 17 pwt. 6 gr. 

3. If a man travel 40 miles, 6 furlongs, and 36 rods in 
one day, how far will he travel in 26 days ? 

Abs. 1062 mis. 3 fur. 1 6 rods. 

4. 28 men bought 2 58 cwt. coffee, which was shared 
equally among them ; what was each man's share ? 

Ans. 9;;*^ cwt. or 9 cwt. 3 qr. 12 lb« 

5. ^There arc 248 cwt. 3 qr. of sugar to be divided 
among 29 men ; what is each man^s share ? 

Ans. 8 cwt 2 qr. 8 lb. 1 1,^ oz. or 8|^ cwt. 

6. If a man travel 648 mis* 4 fur. in 26 days, how far 
would he travel per day ? 

Ans. 24 mis. 7 fur. 31^ pis. or 24|^ mis* 

7. In the Lunar circle of 19 yn. of 365d. 5h. 48\ 4B'\ 
bow many days, &c. ? Ana. 6939 d 14h. 27' 12". 

8. How many square feet in aboard 17 ft. T long^ 
and I ft. 5' wide ? Ans. 24 ft. 10' 1 1". 

9. What are the contents of a floor, 48 ft. 6' long*, 
and 24 ft. 3' broad t Ans. 1 176 ft* l^*". 

10. What gre the contents of a ceiling, 43 ft. 3' long, 
and 25 ft. 6' broad T Ans 1 103 ft. 10' 6". 

11. The length of a rooiB is 20 ft its breadth 14 ft. 
6', and its height 10ft. 4'; how many yards of painting 
are in it, deducting a fire place jpf 4 ft. by 4 ft. 4', and two 
windows, each 6 ft. by 3 & S" t Abs. 73/f yds. 

12. There l« a house which has 13 winclows 4 ft.' 
6' long, and 2 ft. 10' wide ; 8 windows 3 ft. 9^ long, and 
2 ft. 6' wide ; 16 windows 4 ft. 2' long, and 3 ft. T wide ; 
how masj square feet do all the windows contain? 

Ans. 453 ft 6' r'. 
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13. How many cubic feet* of wood in a load, 6 ft. 
7' long, 3 ft. 6' high, and 3 ft. «' wide ? 

Ans. 82 ft, 6' 8" 4'". 

14. There is a stock of 14 boards ; each board is 
14ft. 6' long, and 1 ft 10' wide ; how many feet are 
there in the whole stock ? Ans. 372 ft, 2'. 

. 16. The sun passes through 15 degrees in an hour; 
two places differ in longitude 3i° 37' 3'%- w|iat is the dif- 
ference, in time, of the sun's coming to the meridian of 
those places ? AnS. 2h. 6' 3", 

16. How many, square yards are there in the wains- 
cottingof a room 18 ft. long, 16ft. 6' wide, and 9 ft 
10' high ? Ans. 2920 ft. 6', 

1 7. Required the solid contents of a wall 53 ft. S' long, 
12 ft. 3' high, and 2 ft. thick. Am. 1310 ft 9'. 



CONVERSATION VI. 

SIMPLE AND COMFOUND INTEREST. 

Tut What is interest ? 

Pup. Interest is what one man pays to another for 
the use of money. 

Tut, Very well. Interest is an allowance irtade by 
the borrower to the lender, if A. should borrow money 
of B., be might traffic with that money, obtain gain, and 
thus be bens'flted by the tise of it But B. would be de- 
prived of the use of the money^ and sustain a loss by hav- 
ing lent it to A. Hence the reason of the borrower's 
giving interest to the lender for the use of the money 
borrowed. 

The money lent is called the Principal. 
The interest or allowance made is called the Rait 
per cent 

The principal and intere«t added together are called 
Ate AmounU 



, * ^. cubic foot fa that which fa a loot long, a foot wide, and a 
loot thick. s 
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INTEREST. B9 

Interest is of two kinds, Simple and Compmmd, Sim« 
pie interest is that which is allowed for the principal on- 
ly, or money lent. 

Interest is considered as payable at the close of every 
year, from the date of the note or bond. When the bor- 
rower does not pay the ipterest, bat keeps it ,in his own 
hands, it is considered as added to the principal, or mon- 
ey lent, and interest is allowed for it the same as for the 
money lent. This is called Compound IntereaU 

The rate per cent of interest is different in different 
places. The medium rate is 6 per cent, or $6 a year for 
every ^100 lent. The following is the 

General Rule, 

If the interest is for only one year, multiply the prmcipal by 
the rate, and from the product cat off two more places for deci- 
mals, than there are decimals in the multiplicand. The figures 
at the left of the point will be dollars, and those at the rig^ht, 
cents and mills. 

For more than one year, multiply the interest for one year, by 
the number of years. 

For months, take proportional parfi of the interest for one year, 
viz. for 6 months, J ; for 6 months, j. and ^ ; for 4 months, ^, ^c. 

For d;aLys, take proportional parts of the interest for one month, 
calling 30 days a month. 

What is the interest of {$18,24 for two years and six 
months, at 6 per cent ? ^ 

18,24 
6^ 

2)10944 interest for one year, 
2 

21888 interest for two years. 
5472 interest for 9ix months. 
$ 2,7360 interest for 2 years and 6 months* 

The reason of multiplying by the ra^ will appear 
phdn, when you consider that 6, or any other figure ex- 
pressing the rate, is 0,06 &c. of a dollar f or the rate isr 
so many cents on the dollar for oneyeir ' ii-^nce the 
reason of pointing the product as we do. B i^as 6 per 
cent is the more^ general rate^ allowed by law, there is 
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90 INTEKEST. 

not, perhaps, a better method of casting interest, than by 
the following Rule, 

Write the g;iven sum -f<Mr a multiplicand, and half the even num« 
lier of months for a multiplier ; if there be an odd month, call it 30 
days, Which add to the giren days, if any, and seek how often 6 
are contained in their sum, and place Che figure for a decimal at 
the right of half the even number of months. Multiply the princi- 
pal by these figures, and from the product point off two more fig^ 
iires for decimals than there are decimal figures in both the fac- 
tors. The figures to the left of the point will be dollars, and those 
to the tight, cents and mills, and parts of a mill, which is the in* 
.terest required. 

When there is a remainder in taking one sixth of the 
days, reduce it to a vulgar fraction, for which take pro* 
portional parts of the multiplicand. 

<'If the remainder be 1 = ^ divide ihe multiplicand by 6. 
If - - - 2 = J . ^ . - by 3. 

K . . . a= I . . . - by 2. 

If - - -4 = 1 - . - by 3 twice. 
If ^ . - 5 = JandJ . - bySandS." 

These quotients ^nust be added to the product of the 
given sum by half the even number of months , and the 
«um will be the interest required. 

When the days do not amount to -6, place a cipher at 
^the right of half the even number of months, then pro«- 
«ceed in all respects as before. 

What is the interest of $ 18,48 for 3 years, 7 montbc 
and 4 days ? * 

3—3)18,48 

15,5 

9240 

9240 

1848 

616 

616 

^2,876,7» 

^When fjie rate per cent is pot meotioned in the obligation, it is 
tflways considered the interest established by lawj whith ii called 
'tfw/irf inieresL ,^g,^^, .^ L^OOglC 



WTEREST. 9^1 

In. this example I &r»t seek how maoy months there 
are, and find they are 31. 1 take half the even numbec 
months for the following reasons. One dbllar at 6 per 
cent interest, draws 6 cents in one year ; and as there 
are 12 months in a year, the interest is half a cent per 
month on the dollar, consequently if we multiply dollars 
by half the number of months, we get the interest in 
cents. When there are not 2 months, so that the half 
cannot be expressed by 1, it is evident that it must be 
done by a decimal expressing |, which is 0,5, and 5 times 
6 are 30. When there are <Mld d^s, less than 6^ it is 
eirident that their value can be obtained by taking pro^ 
portional parts of the multiplicand. When the days are 
less than 6, a cipher is annexed, that the quotient arising 
from the division of the multiplicand by a fractional part 
of 6, may stand in its proper place, otherwise it would be 
increased ten times. 

What is the interest of $124,13 for 2 years and 3 
-months? Ans. $ 19,868. 

What is the interest of $ 240,16 for 3 years, 5 months 
and 1 day ? Ans. 49,672. 

What is the interest of $958,54 for 5 days ? 

Ans. $0,798. 



When the rate is any other than 6 per cent, first find 
the interest at 6 per cent, then divide the interest so 
found by such parts as the interest, at the rate required, 
exceeds or falls short of the interest at 6 per cent, and 
the quotient added to or subtracted from the interest at 
6 per cent, as the case may be, will give the interest at 
the rate required. 

What is the interest of $246,25 for 2 years and 9" 
months, at 5 per cent ? 

246,25 
15 



123125 
24625 




6)36,9375 
61562 




Ans. $30,7813 
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92 INTEREST. 



What is the interest of ^162,14 for 2 years and 4 
months at 7 per cent ? Ans. $ 26,482. 

What is the interest of $64,18 for 1 year and 10 
months, at 4 per cent ? Ans. $ 4,7.06. 



It frequently happens IJiat the debtor wishes to make 
partial payments of his Bonds, Notes, &c. Interest on 
obligations of this description, is cs^st in the following 
manner, as established by the courts of law in Massa* 
chusetts : 

"Cast up the interest to the time of the first payment, and if 
the payment exceed the interest, deduct the excess from the prin- 
cipal, and cast the interest upon the remainder to the time of the 
second payment. If the payment he less than the interest, place 
it by itself, and cast on the interest to the time of the next pay^ 
ment, and so on until the payments exceed the interest ; then de* 
duct the excess from the principal, and proceed as belbre.^^ 

A. held a note against B. of $246,24 dated October 12, 
4832. March 12, 1823, pai4 $68 ; what was due, Sep* 
tember 24, 1823 ? 

The sum may be prepared by first finding the time 
^rom the date of the note to the first payment, and from 
the first payment to the final payment, and placingf them 
as follows. 

March 12, 1823, 

What was due Sept. 24, 1823 7 



In this example you first cast the interest on the whole 
sum to the time of the first payment. Now if the first 
payment had been just the amount of interest then due, 
the principal would have remained the same, and the in- 
terest continued as though nothing had been paid. But 
in this case there was much more paid than the amount 
of the interest; and hence the reason of deducting the 
excess from the principal. After having deducted the 
excess from the principal, yoa have the amount thea 
due, and must cast the interest on it to the time of final 
payment. , i 
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$68,00 


Moa. 

5 

6 


DtT*. 


2 


IS. $190,296. 







IfT^EST. 



0^ 



A. holds a note against B. of ^866, dated June 20, IB20^ 
on which were the following {flyments. April 20, 1821, 
J40 ; Aug. 20, 1821, J462 ; what was due Jan. 14, 1822? 

Moa. X>C7» 

April 20, 1821, - - - ^40 10 00 

August 20, 1821, - - 462 4 00 

To Jan. 14, 1822. 4 24 

Ans. J 434,81. - 
In this example you first cast the iaterest to the time of 
the first payment, and find it exceeds the payment, or 
th# payment is not enough to pay the interest ; there- 
fore cast on to the time of the next payment, and add 
this interest to the interest from the date to the first pay- 
ment ; add the twa payments together and subtract the 
interest from their sum ; then deduct the excess from 
the principal, and proceed as in the former example. 

A.«holds a bond against B. for $\ 166,666, dated May 1, 
1804,upun which the following payments have been made. 

Moii« Days. 

1. December 25, 1804, 

2. July 10, 1805, 

3. September 1, 1806, 

4. June 14, 1807, 

5. April 15, 1808,, 
What will be due upon it Aug. 3, 1809 ? 

It is conyenient in casting interest on bonds, notes, &c. of the^ 
above description, to arrange the work as in the following table. 

[ Principal. | IVme. | Interest. \ Payments | Excess* 



^166,666 


7 


24 


16,666 


6 


15 


60,000 


13 


21 


333,333 


9 


13 


620,000 


10 


1 


5,1809? 


15 


IB 



1 
$1166,666 
121,167 


.Moa. 

7 

6 
13 
,9 

10 
15 


D»Tt. 

24 
15 

ai 

13 

1 

18 


1 1 
$45,499 


1045,499 
1045,499 
1045,499 


33,978 
71,616 
49,312 


245,093 

800,406 
579,847 


154,906 
40,153 
17,203 


220,5S9 



$166,666 



16,666 

50,000 

333,333 

399,999 



620,000 



$121,167 



245,093 



579,847 



The last remainder. 
Interest from the last payment, 
SttXA due Au£;u8t 3, 1809, 
12 



220,559 
17,203 
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^4 COMP0tnn> IHTBftEST. 

COMPOUNi? INTEREST 

Is calculated by adding^ the interest to the principal at the end 
» of each year, and making the amount the principal for the suc- 
ceeding year ; then the given principal subtracted from the last 
amount, the remainder will be the compound interest. 

What is the compound interest of $ 216,42 forj years 
and 6 months ? 

216,42 • 

6 



12,9862 interest for 1 year^ 
216,42 



229,40 principal for 2d year. 
6 



13,7640 interest for 2d year. 
229,40 

243,16 principal for last 6 months. 
3 



7,2948 interest for last 6 months. 
^ 13,76 

^ 12,98 

^4,03 compound interest for 2 years and 6 mo. 

The^-compound interest at 6 per cent of any sum in 
Federal Money may be found by multiplying the sum by 
the following numbers. 

iFor 2 years multiply the given sum 

by 1 1 2,36 For 7 years, by 1 60,3630 

3 years, 119,1016 8 years, 159,3848 

4 years, 126,2476 9 years, 168,9478 
6 years, 133,8225 • 10 years, 179,0847 
6 years, 141,8519 11 years, 189,8298 

Point the product as in simple interest ; when it will 

show the amount of principal and interest for the givea 

number of years. Subtract the principal from the a- 

'^ount, and the remainder will be the cooapound interest. 
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When there are months and days, first find the com- 
pound interest for the given years ; then, for the months 
flbd* days cast the simple interest on the amount for the 
years, which, added to the amount, will give the answer. 

Any sum at compound interest will double in 1 1 years, 
10 months, and 32 days. 

What is the compound interest on i2Atj for 2 years ? 

•Ans. $ 30,40. 

What is the compound interest on ^36, fqp4 years, 7 
months, and 6 days ? Ans. 72,66d. 



* ^estions. 

What is interest ? 

How does it appear that it is right to allow interest for 
money borrowed ? 

What is the money lent called ? 

What is the interest or allowance called ? 

What are the interest and principal added called ? 

How many kinds of interest are there, and what are 
they called ? 

What is simply interest ? 

What is compound interest T ^ 

What is the general rule for interest t 

Why does multiplying by the rate give the right aii^ 
swer ? 

What is the method o*f casting interest at 6 per cent ? 

Why do you take one half the even number of months? 

Why do you take one sixth of the days 7 , 

Why do you place a cipher at the right of half the eveft 
number of months, when the days do not amount to 6 ? 

Why do you point off* two more places for decimals, in 
the product than there are decimals in both the factors t 

How do YOU find the interest for any other rate than 
6 per cent 7 

How do you cast the interest on bonds, notes, &c. 
where partial payments have been made 7 

Why do you ^duct the excess from the principal T 

When the payment is less than the interest, why do 
you cast on to <he time of the next payment 7 

Hoir do you cast compound intere^^ 7^^^^ Google 



96 mu»tBi. 

Examples for Practice. 

T. What 19 the interest of Jji64,16 for 2 years nndi* 
months? Am j^39,624. 

. 2. What is the interest of ^64,18 for 3 years, 5 
months, and 7 days ? Ans. ^Id^SBK 

3 What is the interest of $5,811 for 1 ye"a>acQ|y,l 
months ? Ans. jjO^Gefc 

4. What is the iaterest of $S6 for 9 months ? 

* Ans. p,87. 

5. What is the interest of $78,36 for 5 years, 10 
months, and 3 days ? Ans. $27,465. 

6. What is the interest of $246,25 for 1 year, i 
months, and 5 days, at 3 per cent ? Ans. $10,568. 

7. What is the interest of $812,30 for 2 years^ 8 
months, and 4 days ? Ans. $130,509. 

8. What is the interest of $5,19 for 7 mcmths ? 

Ans. $0,1 8K 

9. . What is the interest of $1,07 for 3 years, 6 months, 
and 15 days ? Ans. $0,227. 

10. What is the interest of $273,51 at 7 per cent, for 
l^year, and 10 days ? Ans. $19,677. 

11. What is the interest of $200,06 for 1 year and 
4 days? Ans. $13,337. 

12. What is the interest of $0,001 for 16 years and 
8 months ? Ans. $0,001. 

13. What is the interest of $0,0005 for 33 years, and 
4 months? Ans. $0,001. 

14. What is the interest of $2586974 for 30 years f 

Ans. $4659553 and 20 cts. 

15. I^ipposing a note of $867,33 dated Jan. 6. 1794, 
upon which the A)iIowing payments should he made, tiz. 

1. April 16, 1797, ^ $136,44 

2. April 16, 1709^, 319, 

3. Jan. 1, 1800, 518,68 

What would be due July 11, 1801 ? Aos. $215,103* 
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^16. Sapposiog there id a note of J 100, dated March 
SO, 1930, apoQ which were the following pajmentS) viz; 
Sept 9,1820, $7, 

Feb. 2, 1821, 30, 

July 3, 1821, 20, 

Dec. 7,1821, 18,60 

June 30, 1822, 10, 

Sept 1,1822, 10, 

What would be due November 16, 1822 ? 

Ans. ^13,021. 

17. Supposing there is a note of ^317,19, dated Julj 
12, 1812, on which were the folbwing pajments, yiz. 

Oct 17, 1812, J61,10 

March 20, 1813, 73,61 

Jan. 1,1815, 84, 

What was due. Sept 18, 1816 ? Ans. j{144,36& 

18. What is the compound interest of ^246 for 6 » 
jears ? ' Ans. $102^955. 



CONVERSATION VII. 

PROPORTION, OR SINOLB AKD BOVBLE RULE OF THREE. 

1. Tut. I have taught you in the preceding Conver- 
sations, the different methods necessary for performing 
on all numbers, whether whole or fractional, simple or 
compound, the four fundamental operations of arithme- 
tic, viz. Addition, Subtraction, Multiplication, and Divis- 
ion. But in order to facilitate the application of these 
rules, it will be necessary to instruct you in other rules, 
founded on the preceding ; and that which 1 propose now 
to consider, is the single rule offhres, Thi& is sometimes 
called the golden rule, for on a proper application of it a 
great part of the business of arithmetic depends. 

If 4 yards of cloth cost ^8, what will 6 yards ftf the 
same cloth cost ? 

2. It is plain in this example that if we knew the 
price of 1 yard, we civuld find the price of 6 yards by re- 
peating this price 6 times. But as the price of 4 yar ds ia 

Digitized by LiOOQIC 



98 SINGLE RULE OF THREE. 

given, if we multiply 6 by it we shall have 4 times tne 
price of 6 yards, consequently, if we divide this ptodaet 
by 4, the quotient will be the price of 6 yards, viz. ^12. 
Here you see that the price of 4 yards is double the 
quantity of cloth, and the price of 6 yards must be double 
its quantity, or $12. If the price of 4 yards had been 3 
times the quantity, the price of 6 yards must have been 
three times that quantity ; and whatever the price of 4 
yards may be, the price of 6 yards must be such,, that it 
will contain 6 as often as the price of 4 yards contains 4. 
The proportion here is, as 4 is to 6 so is 8 to the answer, 
which is 12. To denote that there is a proportion, be- 
tween the numbers, they are written thus. 

4 : 6 :: 8 : 12 

that is, 4 is the saflae part of 6, that 8 is of IS, or 4 is con- 
tained in 6 as often as 8 is contained in 12. 

3. Again, if it were required to find bow many days it 
would take 12 men to do a piece of work which 8 men, 
working at the same rate, could do in 16 days, you will 
see that the days should be less in proportion as thenum^ 
ber of men is greater* Hence the proportion is not as 8 
is to 12, so is 16 to^the answer, but, as 12 is to 8 so is 16 
to the answer, thus, 

22 : 8 :: 16 : 24. 

This last example is called inverse proportion^ in distinc- 
tion from the former, which is called direct proportion. 
From what has been said, you will readily understand the 
following rule for the 

SINGLE RULE OF THREE. 

Write that number, which is of the same kind with the answer, 
ibr the third term ; then consider whether the answer ought to be 
larg^er or smaller than this number; if it oug;ht to be larg^er, write 
the largest of the other two numbers for the second term, and the 
least for the first; but if it ought to be smaller, write the least of 
the other two numbers for the second term, and the largest for the 
first ; then multiply the two last terms toother, and divide the pro* 
duct by the fint tenn^ and the quotient will be the answer. 
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SIBTGLE RULE OF THREE. 99 

If 16 bushels of corn cost ^12, what will 32 bushels 
cost? » 

16 :: 33 : 12 
12 



Ans. $24. 



Here we have the price of 16 bushels given, and are 
vequired to find the price of 33 bushels at the same price 
per bushel. If we knew the price of one bushel, we 
could multiply 32 by it, and it would give the price of 32 
bushels. But here we have the price of 16 bushels, aud 
multiply 32 by it, which gives 16 times the price of 33 
bushels, consequently, the quotient arising from the di- 
vision of this product by 16, is the price of 16 bushels. 

If 13 men perform a piece of work in 16 days, in what 
iime will 18 men, working at the same rate, perform the 
«ame work ? 

IS :: 12 : 16 
16 
72 
12 
1 8) 1 92( 1 ^szl Ans. 1^ days. 
18 
12 

This is an example of inverse proportion ; the number 
of days decreasing as the number of men increases ; con- 
sequently the answer oui^ht to be less than the third terro^ 
and the smallest of the other two terms, must be the sec- 
ond term. 

If, in this example, the time in which one man could 
perform the work, was given, we could, by dividing that 
time by the number of men, find iKiw long it would take 
those men to perform the work. But here we have the 
time, in which it took 12 men to perform the work, giv- 
•en to £nd how long it would take 18 men to do the same 
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• 

work. Now it is evident, that it would take one man 1£ 
times as long as it would take 12 men to do t}ie work ; 
therefore, if we multiply 16, the nuftber of days in which 
12 men performed the work, by 12, we obtain the time 
in which it would take one man to perform the work, 
and this time, dit^ided by 18, gives the time in which it 
would take 18 men to perform the work, viz. lOf days. 

Pup. This appears very plain, and from what yoa 
have taught me concerning proportion, I should suppose, 
that almost any question might be solved by it. 

Tut. This rule is used in almost all cases for transacting 
business, and you must not leave it till it is perfectly fa- 
miliar. All the difficulty in these questions consists in 
stating the proportion. In every question in this rule, 
there are three numbers given for moving the operation. 
Two of these numbers are of the same kind, and must be 
the first and second terms of the proportion. The third 
number is different from the two first, and of the same 
kind with the answer. Should the first and second terms 
consist of different denominations, they must be reduced 
to the lowest denomination mentioned in either. U the 
third term consists of more than one denomination, it 
must be reduced to the lowest denomination mentioned 
in it, and the answer will ever be in the same denomina* 
tion in which the third term is. 

If 5 cwt. of beef cost ^6, what will 9 cwt. 2qr. 10 lb. 
cost? 

5 : 9 2 10 ::6 

Jl ± 

20 38 

28 28 

* 160 314 

40 76 

660 1074 

6 



£60)6444(11,607 Aos. $11,507. 

560 
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If $n will buy 10 cwt 1 qr. of beef; how mach will 
$16 buj? 

12 : 16 :: 10 1 

4 



41 
16 






S46 
41 




• 


12)656(54 
60 

56 
48 


4)54 
13 2. 


Ans. 13cwt 
2qrs. 18flb. 



64 
16 

224(l8T», = f 
12 

104 
96 

8 

' 4. ^^ Proportion is also applied to questions, in which 
the relation of ^e quantity required, to the given quan* 
tity of the sanre kind, depends upon several circumstan- 
ces combined toge^er ; it is then called Compound Pro- 
portion^ or Double KuU of 7%ree." 

If a man travel 240 miles in 10 days, when the ^ays 
sure 13 hours long, how far wi|l he travel in 12 days when 
they are 16 hours long ? 

In this exawple, there are two proportions to be con- 
sidered, viz. m the days, and the hours in each day, or 
the number of miles the man travels depends on the num- 
ber of days he travels, and the number of hours he travels, 
K 
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^acll day. Row if the nutK^ber of haurs had been ike 
-fiatne id both cases, the proportion would have been, 

10 : 12 :: 240 to the answer; 

^r, if a man in 10 days, travel 240 miles, how far will he 
: travel in 12 days ? The answer is 288 miles. 

But as the number of hours is dt£ferentin the two casea, 
^^e must substitute another proportion, and say, if a 
rman, travelling 1 2 hours a day for a certain number of 
«^days, will travel 288 miles, how far will he go if he trav- 
c^el 16 hours per day^ The proportion in this case will be 

12 : 16 :: 288 to the answer, 384. 

The question may likewise -be resolved in this way. 
iBy travelling 10 days, when the days are 12 hours long, 
'lie travelled 120 hours, and by tcavelling 12 days, when 
the days are 16 hours long, he would travel 192 hours, 
which may be reduced to this proportion, 

120 : 192 :: 240 : sh 

^ Tou will see, by the first mode of resolving the ques- 
tion, that 240 miles has to the fourth term or answer, the 
-same proportion that todays has to 12 days, and that 12 
/hours has to 16 hours ; stating this in form of ^proportion, 
dtwill be, 

.is i 16 I " ^*^» ^^^^^ will give the Ans. 384. 

Thus it appears that ^40 is to be multiplied, by the 
product of 12 by 16, and divided by the product of 10 by 
12, or t^e product ^fiS by 16 is to be multiplied by 240^* 
omd divided by the product of 1 by 1 2. 

' Ajgain, if 1 2 men, working 8 hours a day, spend 24 day« 

in digging a ditch, 48 feet long, 12 feet wide, and 6 f<^et 

deep, how many days will it take 18 men, of the same 

jability, ^ori^ing 9 hours a day, to dig ^ 4*tc^ U2 ^et 

Jong, 8 feet wide, and 4 feet deep t 

This question appears very Complicated, butcanbe |«^ 
oftdved by proportion, as follows, ^ 

18 : 12 

24 



yGoogk 




IfOVBLR RUCB OF TBRCB. TOS' 

In this example the answer is to be in days, consequent- 
ly 24 mast be the third term; as 18 men oan perform the 
work in'less time than 12 can, 18 must be the first term- 
and 12 the second ; and as it will not require so manj' 
days to perform the same work when the days are 9 hours 
long, as it will when they are but 8 hours long, 8 must be 
the second term, and 9 the first ; and as it Will take long- 
er to dig a ditch 112 feetlong, 8 feet wide, and 4 feet deep, 
than it will to dig one, 48 feet long, 12 feet wide, and 6 
feet deep, 112 must be the second term, and 48 the first. 

This question may be stated by first finding the contents 
•f each ditch in feet, when the statement will be^ 



18 : 


12 ) 




»9 : 


« 


> V, 


3466 : 


3584 ) 





From what you hare been tiaught. you will readily ua-^ 
derstand the following rule for the 

DOUBLE RULE OF THREE, 

^' Make the number, which is of the same kind with the requir- 
ed answer, the third term ; and of the remaining numbers, take ' 
any two that are of the same kind, and place one for a first term, 
and the other for a second term, according to the directions in 
simple proportion ; then, any other two of the same kind, and so 
on, till all are used ; lastly, maltiply the third term by the product 
of the second terms, and divide the result by the product of the 
first terms, and the quotient will be the fourth term, or answer re- 
qnired.^^ 

Pup, I think that I understand this sufficiently to per- 
form any question belonging to the double rule of three. 

Tut Tou will frequently find questions in this rule 
which will require close thought to state them cco'rectly. 
The only difficulty will be in stating the qiiBtion^ and this 
should excite you to obtain a thorough knowledge of the 
rule. 
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104 ^vEsmom exami^ks. 

If a raan^travel 130 miles In 3 days, wheflt the days are 
12 boars long, in how maDy days, of 10 hoars each, may 
he travel 360 miles ? 

130 : 360 :: 3 
; 10 s 12 

1300 4320 
3 



1300)I2960(9H days, or 9,97 days. 
11700 ^ • 



1260^^3 
1300 ^ 



Questions, 

What is the single rule of three I 

What is the rule for it ? 

Why do you multiply the second and third terms to- 
gether, ^nd divide by the first ? 

When the answer is to be less than the third term^ 
which of the other two terms must be the second terxnM 

When the first and second terms consist of different 
denominations, what do you do ? 

When the third term consists of different denomina- 
ti ons, what denomination will the answer be in ? 

Whaf is compound proportion, or double rule of three t 

What is the rule ? 

Hqw does it appear that this will give the true answer f 



Examples for Practice* 

1. If 100 workmen can finish a piece of work in 12 
days, how many are sufficient to do the same work in 
3 days ? Ans. 400: 

2. If 6 horses eat 21 bushels of oats in 3 weeks, how 
many bushels will 20 horses eat in the same time ? 

Ans. 70 bushels. 



yL^oogle 



' 3. If 20 horses eat 70 boshels of oats in 3^ ireeks, hoiv 
many bushels will 6 horses eat iq the same time ? 

Aqs. 21 bushels 

4. . If the moon move 13 deg^. lOmia. 35 sec. in one 
day, in what time does it perform one revolution ? 

Ans. 27d. 7h. 43mr 

5. If 365 men consume 75 barrels of provisions in 9 
months, how much will 500 men consume in the same 
time ? Ans. 102f| barrels. 

6. If I give ^6 for the use of ^100 for 12 months, what 
must I give for ^357,82 th#'Bame time ? Ans. ^21,4G9. 

7. How many tiles of 8 inches square will lay a floor 
20 feet long, and 16 feet broad ? Ans. 720. 

e. If 1 buy 76 yards of cloth for $\ 13,17, what did it 
cost per Ell English ? Ans. $1 ,861 . 

9. If 3 horses and 4 oxen be worth 9 cows, how many 
«ows will 6 horses and 8 oxen be worths? Ans. 18. 

10. If a staff, 5 ft. 8 in. in length, cast a shadow of 6ft. 
how high is that steeple whose shadow measures 153 ft. ? 

Ans. 144^ ft. 

11. Bought 4 pieces of Holland, each containing 24 
Ells English, for ^96 ; how much was that per yard 7 

Ans. $0,80. 

12. A bankrupt owes in all ${920, and his money and 
effects are but $607,50 ; what will a creditor receive on 
^11,333? Ans. $7,083. 

13. Bought 126 gallons of rum for $110, how much 
water must be added to it, to reduce the first cost to 75 
cents per gallon? Ans. 20f gal. 

14. If a person, whose rent is $145, pays $12,63 of 
taxes, how much should a person pay whose rent is $378 ? 

Ans. $32,926. 

15. If a board be 9 inches broad, how much in length, 
will make a square foot? Ans. 16 inches. 

16. How many yai^^s of sarsenet, 3 qrs. wide, will line^ 
9 yards of cloth of 8qrs. wide ? Ans. 24 yards. 
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17. Lent a friend 293 dollars for 6 months; 9om« time 
afterwards he lent me 806 dollars ; how long may I keep 
it to balance the favour? Ans. 2 months^ 5 days. 

18. How many yards of matting, 2 ft, 6 in. broad, 
will coyer a floor, that is 27 ft. long, and 20 ft. broad t 

Ans. 12^ 

19. How many yards of cloth, 3 qrs. wide, are equal 
in measure to 30 yards, 5 qrs. wide ? Ans. 50 yards^ 

20. How many yards of canvass that is an ell wide, 
will line 20 yards of say that is 3 qrs. wide ? Ans. 12^ 

21. A wall, that is to be fifeilt to the height of 27 ft. 
was raised 9 feet by 12 men in 6 days ; how many mea 
must be employed to finish the wall in 4 days, at the same 
rate of working ? Ans. 36. 

22. If, when the days are 13| hours long, a traveller 
perform his journey in 35| days ; in how manjr days will he 
perform the same journey^ when the days are 1 l-y% hour* 
long? Ans. 40|]|days. 

23. How many yards of cloth may be bought for 
$195,75 ofwhich9i yards cost $11,02? Ans. 168yds. 3qrs. 

24. If I buy 57 yards of cloth for 49 guineas, at 28 
shillings each ; what did it cost per Ell English ? 

Ans. $5,012. 

25. If the distance from Worcester to Templeton be 
34 miles ; 1 demand how many times a wheel, whose cir- 
cumference is 15| feety will turn round in performing the 
journey? Ans, 10560 times. 

26. What will 37^ gross of buttons come to at 13 
cents per dozen ? Ans. $58,50. 

27. A farm, containing 125 acres, 3r. 27pls. is rented 
at $11,50 per acre : what is the yearly rent of that farm ? 

^ ' ^ Ans. $1447,065. 

28. If T^of a ship cost $1163, what is the whole 
worth? ^^ *' ** Ans. $2658,285. 

29. A merchant bought 9 packages of cloth at 3 guin- 
eas for 7 yards ; each package contained 8 parcels, each 
parcel 12 pieces, and each piece 20 yards ; how many 
dollars came the whole to, and how much per yard ? 

Ans. $34560 the whole i $3 per yd. 
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90. A merchant boag^t 49 tans of wine for ^910; 
freight cost ^90 ; duties, ^40 ; cellar, $31,67 ; other 
charges $S0 -, and he would gain $185 by the bargain ; 
what must I gi?e him for 23 tuns f Ans. $613,33. 

31. The earth being 360 degrees in circumference, 
turns round on its axis in 34 hours ; how far does it turn 
in one minute, in the 43d parallel of latitude ; the degree 
of longitude, in this latitude, being about 51 statute miles ? 

Ans. 12| minutes. 

32. There is a cistern having 4 cocks ; the first will 
empty it in ten minutes ; the second in 20 minutes ; the 
third in 40 minutes; the fourth in 80 minutes ; in what 
time will all four running together empty it ? 

(1Q\ (6 

\'2of ^'^ <^^ 13 r c*^ "^ c^ 

^^ ^40£ • 60 :: 1 ^ p ^ As ll^^ : 60 :: 1 : 6^ An« 
(60} • ^^ 



33. A. and 6. depart from the same place, and' trare! 
the same road ; but A. goes 5 days before B. at the rate 
of 20 miles per day ; 6. follows at the rate of 25 miles 
^er day ; in what time and distance will he orertake A ? 

Ans. 20 d. and 500 mis. 

34. A merchant bought a number of bales of velvet, 
each containing 129|f yards, at the rate of $7 for 5 yards, 
and sold them out at the rate of $11 for 7 yards ; and 
gained $200 dollars by the bargain j how many bales 
were there ? Ans. 9 bales. 

35. Suppose 450 men are in a garrison, and their 
provisions are calculated to last but 5 months ; how many 
must leave the garrison, that the sa||^ provisions may 
last those who remain, 9 months ? Ans. 200 men. 

36. If a piece of land, 40 rods in length, and 4 in 
breadth, make an acn^, how wide must it be, when it is 
but 19 rods long, to make an acre ? Ans. 8 r. 6 ft. 11-;^ in. 

37. If 9 men can biiild a house in 5 months, by work* . 
ing 14 hours per day, in what time will the same number 
of men do it» when they work only 10 hours per day ? 

Ans. 7 months. 

38. What number of men must be employed to finis* 
in 9 days, what 15 men would be 30 days about ? Ans. f 



lot HVAVM.W* 

30. ir a field ^U feed 6 cows 91 days, how long will 
it feed 21 cows ? Ans. 26 days. 

40. A regiment of soldiers, consisting of 745 men, ic 
to be clothed, each suit is to contain ^ yards of cloth, 
which is 1| yard wide, and lined with shalloon. | of a 
yard wide ; how many yards of shalloon will line them ? 

Ans. 4097J yards. 

41* What quantity of water must I add to a pipe of 
wine, valued at $\ 10, to reduce the first cost to J0,75 ? 

Ans. 2Qf gallons. 

42. If a person, having 4 of a coal mine, sells j of hif 
share fov ^570, what is the whole mine worth ? 

Ans. $1266,666. 

43. A. borrowed of his friend |(833,333 for 7 months, 
promising to do him the like kindness ; sometime after, 
B. had occasion for $1000, how long may he keep it to 
receive full amends for the favour ? 

Ans. 5 months and 25 days. 

44. If the keeping of one horse be 16 cents per day, 
what will be that of 11 horses for a year ? Ans. $642,40. 

45. Bought 3 casks of raisins, each weighing 3 cwt. 
2 qrs. 25 lb. what will they come to at $6,943 per cwt ? 

Ans. $56,721. 

46. If an ingot of gold, weighing 91b. 9 oz. 12pwt. 
be worth $1372, what is that per grain ? Ans. $0,024. 

47. If I borrowed 185 quarters of corn when the 
price was t%\6Q^ how much must 1 pay to indemnify the 
lender, when the price is $2,89? Ans. 202j||^ 

48. If my horse and saddle are worth 18 guineas, and 
my horse be wor^ six times as much as my saddle, 
what is the value Whny horse ? Ans. $72. 

49. If 120 bushels of corn will serve 14 horses 56 
days ; how many days will 94 bushels serve 6 horses ? 

• Ans 102^f days. 

60. If the transportation of 13cwt. Iqr. 72 miles be 
$8,4 16, what will be the transportation of 7cwt 3qr 112 
miles? Ans. $7,395. 

51. (fa regiment of soldiers, consisting of 939 men, 
consume 351 quarters of wheat in 7 months ; bow many 
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soldiers will eonsame 1464 qaarters in 5 months, at that 
rate ? Ads. 5483^. 

52. If 248 men in 5 days, of 11 hoars each, dig a 
trench 230 yards long, 3 wide, and 2 deep, in how many 
days of 9 hours long, will 34 men dig a trench of 420 yards 
long, 5 wide and 3 deep I Ans. 288^^. 

53. If the freight of 12 cwt. 2qr. 6lb. 275 miles cost 
$27,78 ; how far may 60cwt 3qr. be shipped for {234,78 f 

Ans. 480 miles. 

54. If the freight of 9hhd. of sogar, each weighing 
12cwt. 30 leagues, cost ^53,33 ; what must be paid for 50 
tierces ditto, each weighing 3}Gwt. 100 leagues ? 

Ans. {308,62. 

55. There was a certain edifice completed in a year 
by 20 workmen ; but the same being demolished, it is 
necessary that just such an one should be built in § 
months. I demand the number of men to be employed 
about it ? Ads. 48 men. 



CONVERSATION VIII. 

FEtLOWSaiP AJXD LOSS AND OAHT. 

Tut. What is fellowship ? 

Pup. I cannot tell, unless it is a kind of partnership. 

Tut. Fellowship is a rule by which traders, and others 
doing business in company, determine each partner's par- 
ticular share of the gain or loss, according to the propor* 
tion of his, share to the Joint stock or capital.* 

Fellowship is of two kinds, single and double. 
Single fellowship is when the stocks of the partnei^s 
are employed equal times. 

A. B. and C. put ^1000 each, into trade ; at the end of 
one ^ear, they find they have gained ^1200 1 what is each 
partner's share of the gain ? 



* In commercial lang^oage, the mm of all ffae money or property 
which the partners put into trade is called the 9to^ or caft/o^; Uw 
gain to be divided Is called the dividend. 
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.^Now the sum of the stocks is ^000, aod the whole 
giiQ is 2 1200; and each partoer^s gain ought to he such 
that it will have the same proportion to the whole gain, 
that his share of the whole stock, has to the whole stock ; 
thns the proportion will be, 

3000 : 1000 :: 1200. 

Hence the reason of the following role for, 

SINGLE FELLOV^SHIP. 

At the wholfr stock is to each partner^s share of the stock, so ir 
the iNOiole gain or loss to his share of the gain or loss. 

A. B. and C. companied ; A. put in {400, B. $800^ 
and C. 1200, and they gained {^00; what was each part- 
ner's share of the gain f 

^ 1200 2400 : 600 :i 400 : 100 A^sshar«. 

800 2400 : 600 : : 800 : 200 B's shar^. 
400 2400 : 600 :: 1200 : 300 G's ^ar8> 

Whole stock 2400 

Pup, This is Terj plain, for I see nothing in it differ- 
ent from the single role of three. 

Tut. There is nothing different, except in preparing 
the question for statement, which jrou will readily onder- 
•tand from the example given above. 



Double fe Bo fwi B ip is when the stocks are employed un- 
equal times. 

A. and B. enter into partnership ; A. pots in {400 for 4 
months ; B. puts in $Q00 for 8 months ; at the end of the 
trade they have gained {200; what is each partner's 
share ? 

Noi¥ had the stocks been eqoal, B. woold hare had dou- 
ble the share of A. becaose he continoed his stock in 
trade doable the time of A.; andjhad the times been eqoal, 
, B would have had double the share of A. because he 
had double the stock of A. But as B: had double the 
ttock of A. and continoed it in trade double the time of A. 
he must have 4 times as moch of the gain as A, The 
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«tock of A. mnkiplied by/the time it was continaed ia 
trade gives a product of 1600 ; B^s stock maltipUed by 
tbe time it was continued in trade, gives a product of 
6400. 6400 is 4 times 1600, and as B^s share of the gain 
ought to be 4 times as much as A's share, the proportioa 
will be, as the sum of these products is to each partner's 
product, so is the whole gain to each partner's share of 
the gain, thus, 

6400 8000 : 1600 :: 200 : 40 A's share. 

1600 8000 : 6400 :: 200 : 160 B'a share. 

8000 
Hence the following rule for 

DOUBLE FELLOWSHIP. 

Multiply each partner^s share of the stock by the time it was cod- 
tinaed in trade. Add together these several products ; then say, 
as the aum of these products is to each partner^s product, so m tbe 
whole gain to each partner^s share of the gai|i. 

A. and B. hold a piece of ground in common, for which 
they are to pay }36. A. put in 23 oxen for 37 days, and 
B. 21 oxen for 35. days ; vvhat part of the rent ought each 
nan to pay ? 

23X27 = 621 1356 : 621 ;: 46 

21X35 = 735 36 

1356 3726 * 

1^63 



1356)22356(16,48 &c. A^s share. 
1356 




1Q84« 

912 
1356 : 735 :: 36 : 19,51 be B's share. 
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Three graziers hired a piece of land for {60,50. A. 
put in 5 sheep for 4^ months, B. put in 8 for 6 months, 
and C. put in 9 for 6^ months ; how much must each pajr 
•f the rent? Aps. A* {11,25, B. {20, and C. {29,25. 



LOSS AND GAIN. 

Loss and Gain is a rule hj which merchants estimate 
the profit or loss in buying and selling goods, and raise or 
lower the price of them so as to gain or lose so much 
per cent. 

To know what is gained or lost per cent ; Fint^ find 
what the gain or loss is by subtraction ; then^ as the price it 
cost is to {100, so is the gain or loss to the gain or loss per 
cent. 

If I buy com for {0,75 per bushel, and sell it again for 
{0,80 per bushel, what do I gain per cent, or in laying 
out {100? 

Sold at {0,80 per bushel, 
Bought at 0.75 per bushel. 

{0,05 gain per bushel. 

Then, as ,75 : 100,00 :: 05 
* 05 



,75)50000(6,6641 = i|. Ans. {6,66if 
450 

500 
450 

500 
^50 

50 



If I buy cloth at {1,02 per yard, and sell it again at 
{0,90 per yard ; what do I lose per cent, or in laying 
out {100? ' Ads. {11,765. 
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If I buy 37 gallons of brandy at ^1,10 per gallon, and 
sell it for ^40, what do I gain or lose per cent ? 

Ads. $1,719 loss« 



To know bow a commodity must be sold, to gain or lose 
so much per cent ^--^^ Si 00 is to $100 with the profit add- 
ed^ or loss subtracted^ so is the price 7»hich the commodity 
cost to the gaining or losing price. 

If I boy corn for 80 cents per bushel, how must I sell 
it as to lose 15 per cent ? 



$ Gts* 

100 : ,85 :: 80 




Ans. $0,68 per bushel. 



If I buy cloth at $2,50 per yard ; how must I sell it so 
BS to lose 17| per cent ? Ans. $2,062i^. 



Questions, 

. What iS fellowship ? 

Of how many kinds is fellowship ? 

What is single fellowship ? • 

What is the rule ? 

How does it appear that this will give a right answer ? 

What is double fellowship? 

What is the. rule for it? 

Why does this give the right answer? 

What is loss and gain ? • 

How is the loss or gain found when the price of the 
commodity is given ? 

Why should this give the answer ? 

How do you proceed when you wish to know how a 
commodity must be valued to gain or lose so touch per 
cent? 

How does it appear that this will give the true ai^swer ? 
L 
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Examples for Fraciice. 

1. A. and B. have, gained by trading, gl8?. A. pat 
into stbck $300, and B. $400 ; what is each person's 
share of the profit ? Ans A. ^78, and B. $104. 

2. Three merchants, A. B. and C freight a ship with 
340 tuns of wine ; A^ loaded 1 10 tuns, B. 97, and C. the 
rest. In a storm the seamen were obliged to throw 85 
tuns overboard rhow much must each sustain of the loss ? 

Ans. A. 27i, B. 24^, and C. 33^. 

3. A bankrupt is indebted to A. $277,33 ; to B. 
$306,17 ; to C. $152, and to D. $105. His estate is 
worth onjy $677,50 ; how must it be divided ? 

Ans. A. $223,8 Iff 1^, B. $5^46,28^^^, C. $122,66||3o^ 
B. $84,73|Hf • 

4. A and B. venturing equal sums of money, clear by- 
joint trade, $154. By agreement, A. was to have 8 per 
cent, because he spent his time in the execution of the 
project, and B. was to have only 5 per cent ; what was 
A. allowed for his trouble ? Ans. $35,534|. 

5. A man died leaving 3 sons, to whom he bequeath- 
ed bis estate in the following manner, viz. to the eldest 
be gave $184, to the second $155, and to the third $96 ; 
but when his debts were paid, there w-ere but $184 left ; 
what is each one's proportion of his estate ? 

. Ans. $77,829 )r^ 

65,563 > Shares.' 
40,606 ) 

6. A. and B. companied ; A. put in $120, and took f 
.^lOf the gaiqt ; what did B. piit in ? Ans. $96. 

7. Foar merchants traded in company ; A. put in 
$400 for 5 months ; B. $600 for 7 months ; C. $960 for 
8 months ; and D. $1200 for 9 months; but by misfor- 
tunes at sea, they lost $750 ; ^at must each man sus- 
tain o\ the loss ? ' 

Ans. A. $94,936|f, B. $142,405,^, C. $227,848^%, 
D. $284,810ff 

8. Two merchants enter into partnership for 18 
months ; A. put into stock at first $200, and at the end 
of 8 months, he put in $100 more ; B. put in at first $550, 
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and at the end of 4 months took out ^140. Now at the 
expiration of the time they find they have gained ^526 ; 
what is each man^s just share ? 

Ans. A.'s, ^192,95^1:^, B.'s, j333,0H|f|. i 

9. A. with a capital of ^1000, began trade January I, '^ 
1820) and meeting with success in business, he took in B. ' 
a partner, with a capital of ^150Q, on the first of March 
following. Three months after that, they admit C. as a 
third partner, who brought into «»tock ^2800, and af\er 
trading together till the first of the neift year, they find 
the gain, since A. commenced business, to be Jl 776,50. 
How must this be divided among the partners ? 

Ans. A's, $457,40f|f B^ 571 ,,83||§.. C's, 747,1 9|ff. 

10. A draper bought 60 yards of cloth at $4,50 per 
yard,. 38 yards of cloth at $2,50 per yard, and sold them 
one with another, at $4,25 per yard ; did he gain or lose, 
and what per cent ? , Ans, gained $14,11 per cent. 

11. Iff bay an article at $1,20 per pound, and sell it 
at 90 cents per pound, what do I lose per cent ? Ans.$25. 

12 If a barrel of potash cost $15, how must it be sold 
to lose 10 per cent? Ans. $13,50. 

* 13. Bought 30 hogsheads of molasses at $600rF8i><J >» 
duties $20,66 ; for freight $40,78, f^ir porterage $6,05, 
and for insurance $30,84 ; if i sell it at $26 per hogshead, . 
how much shall I gain per cent ? Ans. $1 1,605. 



CONVERSATION IX- , 

DfSCOUNT AND EQUATION OF PAYMENT^^ 

TuU What is discount ? 

Pwp. Discount, I believe, is an allowance made for 
the payment of a debt before it becomes due. 

1. TuU Discount is mn allowance made by the cred- 
itor to the debtor, for the payment of a debt before it be- 
comes- due, and is the difference between that sum, dae 
sometime hence, and its present worth. If A. owe Bf 
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^500, payable in 6 months, with interest, after it becomes 
due, be would, by paying tbe debt before the 6 months 
were out, confer a favour on B. for which B. ought to 
yiake an allowance, and this allowance is the ducount. 

2. By the present worth, is meant such a sum, which, 
put at interest, would in the given time^ and at the given 
rate, amount to tYm debt then due. 

3. It is very evident that an allowance ought to be 
ma)!e for paying a debt before k is due ; for if the debtor 
keep the money in his own hands, he can employ it ta 
his own bene6t, while it is. of no benefit to the creditor; 
but i( he pay the debt before it is due, he reiinquisket 
this piivllege to the creditor, hence the reasoa of mak- 
ing a discount. 

4. Now the present worth is such a sum, which if put 
to interest, would, in the given time, and at the rate per 
cent, for which tbe discount is to be made, amount to the 
sum or debt then due. At first you might suppose the 
discount to be the interest on the sum or debt, from the 
time at whien it is paid, to the time at which it is due« 
But this js^ not true, for if you cast the interest on the ^ 
whole debt from the time it is paid to the time when it 
would become due, and subtract this interest from) the 
whple debt, the remainder, put at interest for the same 
time and rate, will not amount to the debt, therefore the 
discount is not so much as the interest on the sum, for the 
time and rate for which the discount is to be made, bat 
the discount is such a sum*, which will be equal to the in* 
terest on the present worth for the given time and rate. 

Hence tbe following rule for 

DISCOUNT. 

Aa the amount of $100 for the g^iven rate and time is to the g^iven 
turn or debt, so is $100 to the present worth. 

or, 

As the amount of $100 for the given rate and time is to the giv* 
en sum or debt, so is the interest of $100; for the same time, to tbe 
^scount* 
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fi^TTATION OF PATMENTS. 1 1'T 

What is the present worth and discount of ^350, paya- 
ble io half a year, discountiog at 6 per cent, per annum? 

100 
3 



|J3,00 interest for 1 year. 
100 

103 : 350 :: 100 103 : 350 : : 3 

100 3 



103)35000(339,805 103)1050(10,194 

. 309 103 



410 200 

309 103 



1010 970 

927 927 



830 430 

824 412 

600 18 

515 

* • 

Ana S Present worth, ^339,805. 
^°®* .1 Discount, J 1 0,1 9 4. 

Pup. 1 see nothing very difficult in this, and think that 
I shall be able to perform any question belonging to this 
rule. 



EQUATION OF PAYMENTS. 

Tut. What k equation of payments ? 

Pup. Equation of payments is the finding a time to pa3r 
at once, several <l(p!»ts due at different times, so that aeith**^ 
cr party shall sustain loss. 
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Tut, You are right. The following is the role bj 
which payments are generally equated. 

Multiply each payment by the time at which it is dae ; then di« 
Tide the sum of the products by the sum of the payments, and the 
quotient will be the time required. • 

This rule is founded on the supposition) that the sum 
of the interests of the several debts, which are payable 
before the equated time, from their terms to that time, 
ought to be equal to the sum of the interests of the debts 
payable after the equated time, from that time to their 
terms. But this is not strictly true ; for by keeping a 
debt after it is due, you save the interest ; but by paying 
a debt before it is due you only lose the discount, which i« 
not so much as the interest ; ( 4, Con. IX. ) therefore the 
rule is not true. But the error is so small that this meth- 
od will always be used as the most eligible in common 
business. . 

A. owes B. ^400 to be paid in 4 months, and jS.400 more 
f be paid in 8 months ; what is the equated time for pay- 
ing the whole ? 

It is evident the time must be 6 .months, for the two 
debts are equal, and the equated time must be half the 
sum of both the times. 400 multiplied by 4, is 1600 ; and 
400 multiplied by 8, is 3200, the sum of which is 4800, 
which, divided by 800, the sum of the two payments, gives 
6 months, the equated time. 

A. owes B. ^380, to be paid as follows; ^100 in 6 
months ; ^120 in 7 months ; and ^160 in 10 months, what 
IS the equated time for the payment of the whole debt ? 

100 X 6 = 600 
120 X 7 = 840 
160 Xlp= 1600 



380 ) 3040(8 months, Ans. 
3040 
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Questions* 

What is diflcouDt ? ^ 

What is meant by the present worth of any sum ? 

Why do the creditors ought to allow discount for the 
payment of a debt before it is due ? 

Whst is the rule for discount ? 

Why should not the discount be the same as the inter- 
est on the sum for the given rate and time ? 

What is the rule for equation of payments ? 

Is this rule founded on correct principles ? 

Where is the error ? v 



Examples for Practice, 

# 

1. What ready money will discharge a debt of ^1596, 
due 5 months and 20 days hence, at 6 per cent ? 

Ans. ^1641,326. 

5. What is the present worth of ^960, payable as fol- 
lows, I at 3 months, | at 6 months, and the rest at 9 
months, supposing the discount to be made at 6 per cent ? 

• Ans. jf!936,70. 

3. Bought a quantity of goods for |J260, and sol^d them 
for ^300 payable 9 months hence ; what was the gain, sup- 
posing the discount to be made at 6 per cent ? 

Ans. ^37,081}. 

4. What is the present worth of ^426,65 to be paid 8* 
months bence, at 6 per cent ? 

6. What is the present worth of ^426 payable in 4 
years and 12 days, at 6 per cent ? Ans. jf!354,619. 

6. The sum of $164,166 is to be paid, J in 6 months, 
i in 8 months, and f in 12 months ; what is the mean 
time for the payment of the whole ? Ans. 7| mo. 

7: A debt is to be paid as follows ; i at 2 months, 
J at 3 months, | at 4 months, |^ at 5 months, and the resit 
at 7 months ; what is the equated time to pay the whole ? 

Ans. 4 months and ] 8 days. 

'8. A merchant owes me 0900, to be paid in 96 days ; 
|130 in 120 days, $500 in 80 days, $1267 in 27 days ; 
what is the mean time for the payment of the whole ? 



CONVERSATION X. 

SINGLE AND DOUBLE POSITION. 

Tut. What is position ? 

Pup. Position is a rale relating^ to false or sojqposed 
namlxers. 

Tut. Position is a method of performing', by false or 
supposed numbers, such questions as cannot he resolved 
by the commoB direct rules. It is of two kinds, singk and 
double, 

SINGLE posrrioN 

Shows how to resolve, by the working of one supposed 
number, as if it were a true one, those questions, whose 
results are proportional to their suppositions. 

The following is the rule for single position. 

Take any number and perform the same operations with it as 
ai^ dtescribed to be performed in the question. Then say, as the 
sum of the errors is to the supposed number, so is the given sum 
to the true one required. 

A B. and C. talking of their ages, B. said his age was 
once and a half the age of A. ; and C. said his age was 
twice and one tenth the age of both, and that the «uin of 
their ages was 93 ; what was the age of each ? 

Suppose A.'s age is 20 Then as 155 : 20 ;: 93 
B.'s must be 30 20 

andC.'s 105 155)1860(12 A.'8 age. 

155 

^^^ 310 

310 

156 : 30 :! 93 155 : 105 :: 93 

30 93 

165)2V5>0(18B.*s age. / 315 
155 9/15 

1240. l55)976"3(63CVsage. 

1240 ' 930 

"^^ 4m 

466 ^ 



C A.'s a»e 1? , 

Ans. < B 's age ) C yeart. 
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Pup, It appears very plain that the proportk>D be- 
tween, the sum of the supposed age» and each of the sup> 
posed ages respectively, mast correspond with the pro- 
portion between the sum of the true ages and each of 
the true ages, respectively. 



Tut, Do you know in what double posfition differs 
Irom single position ? 

Pup. I do not ; but expect it is more difficult than 
single position, and should think from the name that 
there must be more than one supposition for the same 
question. 

Tut, You are correct ; for it is naore difficult, and to 
every question there must be two suppositions. Double 
Posiiion shows how to resl^lve such questions as require 
two suppositions. The following is the rule for 

DOUBLE POSITION. 

Take any two numbers, and jproceed with them according^ ie 
the conditions of the qaestion. Place the errors against their re- 
spective positions or supposed ' numbers, and if the error be too 
large, mark it with t ; but if too small with — . Multiply the 
first supposed number by the last error, and the last supposed 
number bj the ^rst error. If the errors be alike, that is, bo^ too 
large, or both too small, divide the difference of the products by 
the difference of the errors, and the quotient will' 1>S (he answer ; 
but if the errors be unlike, that is, one too large and the other 
too small, divide the sum of the products by the sum of the errosif 
and the quotient will be the answer. ^ 



This rule is founded on the principle, that the first er« 
ror is to the second, as the difference between the first 
supposed number and the true number, is to the differ- 
ence between the second supposed number and the true 
number. 
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What number is that, which, being increased bj its ^, 
its ^, and 6 more, will be doubled ? 

Spppose it is 16 Suppose it is 12 

Que half is 8 One half is 6 

One quarter is 4 One quarter is 3 

5 5 

' 33 26 

Double the sup. num. 32 Double the sup. num. 24 

1— 2— 

16X2=: 32 
12X"1=12 

2-^1=1)20 

*. 20 Ans. 

A labourer vras hired for 60 days upon this condition, 
that for every day he wrought, he should receive 76^ 
cents ; and for every day he was idle he shouM forfeit 37J 
cents; at the expiration of the time he received ^18 ; how 
many days did he work, and how many was he idle ? 

Ans. He wrought 36 days, and was idle 24. 



Qtiestio7is, 

What is position ? ^ t 

What is single position ? ^ 

What ia the rule for working single position ? 

Why does this give the true answer? 

What is double position ? 

What is the rule for double position ? 

On what principle is this rule founded ? ^ 



Examples for Practice. 

]. A man lent his friend a sum of money unknown, te 
receive interest for the same at 6 per cent, per annum, sim- 
ple interest, and at the end of 12 years, received for prin- 
cipal and interest $860 j what was the sum lent? Ans^SOO.^ 
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2. A. B. C. and D. spent {{18, at a reckonings, and be- 
ing a little dipped, they agreed that A. should pay |, B. ^, 
C. |, and D. \ ; what did each pay in the above propor* 
tion ? 

Ans. $6,857|^ A's share. - 
5,l42||B's share. 
3,428|| C's share. . 
2,571||D'8 share. 

Proof, J5 18,000 

3. A person, having spent ^ and ^ of his money, had 
^1 80 leA ; what had he at first ? * Aps. ^1080. 

4. A vessel has 3 cocks, A. B. and C. ; A. can empty 
it in ^ an hour, B. in ^ of an hour, and C.'in ^ of an hour ; 
in what time will Ihey all empty it together? 

Ans. ^ of an hour. , 

6. What number is that, which, being increased by |, 
•}, and J of itself, the sum shall be 125 ? Ans. 60. 

6. Seven eighths of a certain number exceeds four 
fifths by 6 ; what is that number ? Ans. 80. 

7. A gentleman has two horses of considerable value, 
and a carriage worth g400, now if the first horse be har- 
nessed in it, he and the carriage together will be triple 
the value of the second ; bul if the second be put in, they 
will be 7 times the value of the first; what is^ the value 
of each horse? Ans. One, ^80, the other ^160. 

8. Suppose the sea serp^fs head is 9 inches long, and 
bis tail is as long as his head, and half the length of his 
body, -and his body is as long as his head and tail ; what 
is the whole length of the monster i Ans. 6 ft. 

.9 A farmer having driv4»n his cattle to market receiv- 
ed for them all g320, being paid at the rate of J24 per 
0'^, gl6 per cow, and g6 per calf; there were as many 
oxen as cows, and 4 times as many calves as cows ; how 
many were there of each sort ? 

Ans. 5 (^en, 5 cows, and 20 calves. 

. 10. A. and B., laid out equal sums of money in trade ; 
A. gained a sum equal to \ of his stock, and B. lost %^2b ; 
then A.^s money was double that of B.^s.; what did eacli 
one lay out ? Ans. £600, 
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11. A B. and C. boilt a ship whieh cost them gSOOO, 
of which A. paid a certain sum, B. paid S500 more thaa 
A., and C. jgdOO more than both ; having finished her, 
they fixed her for sea, with a cargo worth twice the 
value of the ship. The outfits and charges of the voyage, 
amounted to j- of the ship ; upon the return of which, 
the.\ found their clear gain to be | of J^ of the vessel, 
cargo and expenses ; what did the ship cost them, sever- 
ally ; what share had each in her ; and what, upon the 
final adjustment of their accompts, had they severally 
gained ? 

Ans. A. owned -^^ of the ship, wh'itt cost him 2875, 
and htfi share ^f the gain was gl093,75. B. owned j^^, 
which cosi him K1575, and his gain was gl 7 18,75. C* 
•wned 1^, which cost g2750, and his gain was S3437,50»- 



CONVERSATION XL 

INVOLUTION AND EVOLUTION. 

Tut. What is involution ? ^ 

Pup, I do not know, unless it is multiplying a namber 
by itself. 

Tut. You have a correct idea of it. Involution is the 
multiplying any given number into itself continually, a 
certain number of times. The numbers which ^re pro- 
duced in this way are called powers of the given number* 
Thus, if 3 18 the given numbec) 3 will be the first power. 

3X3 s: 9, the second pov^er or square of 3 =s 3*. 

3X3X3 = 27, the third power or cube of 3 =s 3', 

3X3X3X3 = 81, the 4th power or biquadrate of 3 = 3*. 

The small figure placed at the right of the given num- 
ber, shows the order of the power, and is called the 
indexj or the exponent. 

To find any power, multiply the given number or first power, 
continually by itself, till the number of multiplications be 1 less 
than the index or exj^onent of the power to be found, add the last 
l^rodact will be the power required. 
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Wbajt is the fourth power of 6 ' 

B 
6 

36 2d. power. 

216 3d. power. 
6 

1296 4th. power or Qoswerss 6*. 

What is the second power of 45 ? * Aps. 2026. 

What is the third power of 3,5? Ans. 42,875. 

What is the second power of f ? Ans. 4. 



EVOLUTION. 

What is evolution ? ^ 

Pup, Evolution is, I think, the reverse of involaiion, 
or it is the finding of the number from which the power 
was raised. 

Tut. Evolution is the extraction of roots. The root 
of any given number or power, is the number whose con- 
tinual multiplication into itself produces the power, and 
is denominated the square, cube, biquadrate, or 2d, 3d, 
4th root, &c accordingly as it is, when raised to the sec- 
ond, third, &c. power, equal to that power. Thus 3 |s 
the square root of 9, because 3 X 3 = 9, and 3 is the 
cube root of 27, because 3 X 3 X 3 = 27, and so on with 
the other roots. 

There is no number, of which we cannot find any poyoer 
exactly ; but there are many numbers, of which the ex- 
act rdots can never be obtained. Yet by the aid of deci- 
mals we can obtain these roots to any necessary degree 
of exactness. Those roots which cannot be exactly ofe- 
tained, are called surd or irrational roots^ in distinction 
from those which can be exactly obtained, which arfe 
called rcUional roots, 

M 
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126 SQUARE ROOT. 

The square root is denoted by this character \/, with 
the index of the root against it, except when the square 
root is denoted, the character itself denoting the square 
root. Thus the square root of 24 is expressed ^24 ; the 
euhe root of 36 is ^^ 36, and so on. 

[The second, third, fourth, and fifth powers of the nine 
digits are expressed in the following 







TABLE. - 


ftoott. 


1 or iti Powers 


|I| « 1 3 1 4 1 5 1 6 1 7 1 8 1 1 


fiqottw. 


1 (Mr sd towen, 


1 I 1 4 1 9 1 t6 1 15 1 36 1 4Q 1 64 1 81 1 


Cote., 


1 or sd Poven, 


1 1 1 8 1 S7 1 64 1 »5 1 si« 1 343 1 Sia 1 730 | 




|or4CbPoi«|rs, 


1 I 1 16 1 81 1 256 1 625 1 ia96 1 2401 1 4006 1 6561 |^ 


ftinoUd», 




1 I 1 3» 1 443 1 1024 I 31X5 1 7776 1 168O7IJ2768 1 50O4S»t^ 



TO EXTRACT TfiE SQVARfi ROOT. 

The extraction of the square root of anj number, is 
the finding another number^ which, multiplied into itself, 
will produce the given nuftiber. 

Rule. 

^^ DistiDguish the giren number into periods of two figures each, 
by putting a point over the place of unitS) another over the place 
of hundreds, and so on, which points show the number of figures 
the root will consist of. 

^^ Find the greatest square number in the first or left hand pe- 
riod, place the root of it at the right hand of the given number, 
(after the manner of a quotient in division) for the first figure of 
the root, and the square number, under the period, and subtract 
it therefrom, and to the remainder bring down the next period for 
a dividend. 

' ^* Place the double of the root already found, on the left hand 
of the dividend for a divisor. Seek how often the divisor is con- 
tained in the dividend, (except the right hand figure) and place 
the answer in the root for the second figure of it, and likewise on 
the right hand of the divisor ; multiply the divisor with the figure 
last annexed, by the figura last placed in the root, and subtract 
the product from the dividend ; to the remabder, join the next 
period for a new dividend. 
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*^ |^|}>le ^e %aees alread]i#>und in the root for a new divisorf 
(orlflUP^down your last divisor for a new one, doubling the right 
hand figure of it,) and from these, find the next figure in the root, 
as last directed, and continue the operation in the same manner 
till you have brought ^wn all the periods»^' 

It frequently happens that the lefl hand period is not 
a full period, but, notwithstanding, it must be considered 
the first'period. When there are decimals in thegiven 
number, it most be pointed both ways from the place of 
units. If, when there are integers, the first decimal pe- 
riod be deficient, it may be completed by annexing so 
many ciphers as the power requires. 

To extract the root of a vulgar fraction ; reduce it to 
a decimalj and proceed as directed ahove. 

What is the square root of 676 ? 

676(26 Ans. 
4 

46)276 
276 



Pup. I understand how the work is done, but do not 
understand the reasons of it; I should like an explanation 
of the whole work. 

Tut "The superficial contents of any thing, that is, 
the number of square feet, yards or inches, &c. contained 
in the surface of a thing, as of a table, a floor, a picture, a 
field, &c. is found by multiplying the length in0 the 
breadth. If the length #ind breadth be equal, it is a 
square; then the measure of one of the sides, as of a 
room, is the root, of which the superficial content in the 
floor of the room is the second power." Hence to ex- 
tract the square root of any number, is so to arrange the 
paiils^^of that number that they may be in a square form. 

Suppose you should have 144 square piece9*tf>f boards 
and you wished to know how many of those, pieces would 
be on a side, if thie whole were arranged into a square 
form. To determine this, you must extract the square 
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root of 144 ; the first step o4 which ia to point j|Libe 
pomber into periods of two figures each. Thi^HBw« 
how maoj figures the root will consist of, and is doro on 
this principle, that the product of any two numbers can 
have, at most, but as many places of figures, as are in 
both the factors, and at least but one lets. 



Fig. 1, 
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144(1 
1 

44 The left hand period bein^^ 

1, the square of it will be 1, 
and likewise the root will be 
1. But as we have nothing to 
J do at present with the right 
band period, we will omit it, 
and consider only the left hand 
period, which being in the 
place of hundreds, most be 
called 100 ; hence the opera- 
tion, at present, will be to find 
the square root of 100. The 
root of 1, is 1, but as there are 
two periods in 100, there will 
be two figures in its root, and 
as the figure already obtained 
in the root is equal to its period, there is nothing remain- 
ing for the next period ; and as the next period consists 
wholly of ciphers, the next figure of the root will be a 
«ipher, so that the root of 100 is 10. By this process we 
have disposed of 100 of the pieces into the form repre* 
«ented by Fig. 1, viz. 10 pieces on a side. 

TMl^reason for placing the square number underneath 
the period, and subtracting it fr^m the period, as directed 
in the rule, is as follows. When we have obtained the 
root (^the left hand period, we have disposed of as many 
pieces as the greatest square of leA hand period repre- 
sents, and by subtracting the square of the root from itr 
period, we make it smaller by as many as the square of 
the root represents ; thus in the example given, 1 in the 
quotient liepresents 10, the square of which is 100, which 
], under the left hand period, represents. This, subtract- 
ed from the left band period, leiives 44 ; sq that IQO 
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pieces have been disposed of as represented by Fig. 1, 
and 44 pieces are now to be added to it, in such matinet 
that the square form will be preserved. To do this, the 
rule directs to *'^place^he double of the root already found 
on the left hand of the diindend for a dvoisor.^^ 



144(1^ 
1 



2^)44 
44 



Fig. 2. 
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Now the first figure 
of the rf ot shows the 
number of pieces there 
are on a side of Fig. 1, 
viz. 10. In order to 
preserve the square 
form the additions must 
be made on two adjoin- 
ing sides of the square, 
as in Fig. 2. Now it is 
evident that if there 
were jnstSO pieces left, 
after disposing of 100, 
there would be just e- 
nough to make a row on 
two sides of Fig. 1, and 
if there were 40 pieces 
left, they would make 
two rows, on two. sides, as represented by the rows 
11, c, and o, n. Fig. 2= Hence the reason of placing the 
double of the root on the left of the dividend for a divi- 
sor. In making the additions o, e, and o, n, you will 
observe there is a deficiency, A. which is not J^ed. 
To fill this deficiency, the role directs to " except tne^ht 
handfigure^'^ and likewise to "/>/acc ifte quotient figure on 
ihe right hand of the divisor.^ Now the dificiency A. must 
be limited by the additions a, c, and o, n, consequently the 
figure, expressing the width of these additions, expresses 
the root of this deficiency, which,, multiplied into itself, 
gives the superficial contents of the deficiency. Thus 
Fig. 2 sliowsthe disposition of 144 pie^^s into a square 
form. 

Pup. This' appears much plainer than I at first imag^ 
ibe* J tfcete is nothmg which is at a*l difficult 
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Tut. After performiDg a few examples, we will pro* 
•ceed to examine the cube root. 

What is the square root of 176^48 ? 

176*248(419,8 &c. Ans. 
• 16 



81(162 
81 

829)8148 
7461 



8388)68700 
67104 



596 
What is the square root of 184,2 ? 

184,2000(13,57 
1 

23)84 
69 

265)1520 
1325 

^ 2707)19500 

' 18949 



551 remaiocler. 

What ft the square root of 10342656 ? Ads. 0216. 

What is the square root of-fg ? Ads. 0,645497* 



TO EXTllACT THE CUBE ROOT. 

. -The extraction of the cube root, is the finding a num- 
ber, which multiplied into its square, will produce the giv- 
en number. . DigtizedbyL^OOgle 
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^ Rule. 

^^ Separate the gimen number into periods of three figures each^ 
by putting a point over the unit figure, and every third figure be- 
yond the place of units. 

^^ Find the greatest cube in the left hand period, and put its root 
in the quotient. 

^^ Subtract the cube thus found, from the said period, and to the 
remainder bring down the next period, and call this the dividend. 

^* Multiply the square of the quotient by 300, calling it the tri^ 
pie square, and the quotient by 30, calling it the triple quotient|- 
and the sum of these call the divisor. 

^^ Seek bow often the divisor may be had in the dividend, and 
place the result in the quotient. 

*^ Multiply the triple square by the last quotient figure, and 
write the product under the dividend ; multiply |he square of (he 
last quotient figure by the triple quotient, and place thb product 
under the last ; under all, set the cube of the last quotient figure, 
and call their sum the subtrahend. 

• ^^ Subtract the subtrfdiend from the dividend) and to the remain- 
der bring down the next period for a new dividend, with which 
proceed as before, and so on till the whole be finished.^' 

The same role will be observed for continoiDg the op- 
eration, aad for extractiDg the roots of fraclioos, as in the 
square root. 

What is the cube root of 10648 ? 

300 30 10648(22 

4 2 8, 

1200 60 1260)2648 

60 2400 

240 [tient figure. 

1260 8 cube of the last quo-< 

2648 

1200 triple square. 
2 

«400 

60 triple quotient 
4 square of the quotient 
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Pup. I understand the reason of obtaining the first fig- 
ure of the root as we do, and of subtracUng its cube from 
the left hand period ; but 1 do not understand why the dl- 
risor is obtained as it is. 

Tut. In order to give you a distinct understanding of 
the whole work, we will prepare blocks in the following 
manner, add build them up into a cubic form, as directed 
by the rule. 

First make a cubic block of any given size, and mark it 
with the letter A. Then make three other blocks of a 
square form, of an indefinite thickness, but all equal io 
each other, each of which will just cover one side of the 
block A. and mark them, B. C. and D. Place these blocks 
on three adjoining sides of the block A. when there will 
be deficiencies.at the three points where the blocks B* 
C. and D. meet. These deficiencies must be filled with 
three other blocks, each of which must be just equal in 
length to one side of the block A. and mark these blocks 
with £. F. and G. When the blocks £. F. G. are put in 
their places, there will be a deficiency at the place where 
the ends of Ihese blocks meet This deficiency must be 
filled with another block, which mark H. To illustrate 
the rule, I will take the number before used, and extract 
the cube root of it, explaining every part 

ld648(;a 
8 



In the first place I seek the greatest cube in the left 
hand period, and place its root, 2, in the quotient. The 
cube of 2 is 8, which 1 place under the left hand period, 
and subtract it therefrom, which leaves a remainder of ^. 
Now as there are two periods in the given number, there 
must be 2 figures in the root, consequently, 2, in the quo- 
tient, does not express 2, merely, but 20 ; and the cube of 
20 is 8000, which 8, under the period 10, represents ; thus 
8000 of the parts of 10648, are disposed of into a cubic 
body,, the length of each side of which is equal to 20 of 
those parts, and to render the explanation more plain, we 
will condder these parts as cubic feet, so that each side 
of this body is 20 fieet square, and this body we will have 
represented by the block A. Wow as ^»fh Bj;' 
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Mock 18 20 feet square, there are 400 feet on each side of 
it. Now 8000 feet are disposed of io this block, conse- 
quently there are 2648 cubic feet to be added to the block 
A. in such a manner, that its cubic form will be preserved. 
To do this, the additions must be made to three sides of 
the block, and these additions are represented by the 
blocks^ B. C. and D. each of which containing 400 feet, 
the sum of the whole is 1300. Thus it is evident, that if 
there were li^OO feet more, there would be just enough 
to cover three sides of the block A. ; and it is to find the 
contents of these three sides, that the rule directs to 
^^ multiply the square of the quotient by 300.'* The square 
of the quotient shows the superficial contents of one side 
of the block A. viz. 400, for 2 in the quotient is in reality 
20, and 20 X 20 =s 400, and it is because the cipher is not 
annexed to the quotient figure, that we are directed to 
multiphr the square of the quotient by 300 instead of 3, as 
in the n>UowiDg work. 

4 10648(2 1200 60 

300 a 2 4 



1200 triple square. 1760)2648 2400 240 

2400 
2 240 

30 8 cube of the root. 

60 triple quotient. 2648 subtrahend. 
1200 



1260 divisor. 

The rule directs io << multiply the quotient hy 30.^' This 
is to obtain the contents of the blocks £. F. and G. and 
the sum of these is taken for a divisor, because the num- 
ber of times the dividend contains the divisor^ will be 
equal to the number of feet, the additions to the block, 
A. are in thicknels. 

The rule next directs to ^'multiply the triple square by 
the last quotient Jigure.^^ Now the triple square repre- 
sents the superficial contents of the three blocks B. C. and 
D. and the last quotient figure shows the thickness of 
those blocks, consequently, multiplying the triple square 
by the last quotient figure gives the cubic (Contents of 
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those blocks. Then the rale directs to ^' mnUiply the 
square of the kat quotient figure by the triple quotient*''^ 
Now the triple quotient is the length of the blocks C 
F. and Q. and the quotient figure shows their breadth, 
and their thickness ; hence multiplying the square of the 
last quotient figure by the triple quotient, gives the cubic 
contents of these blocks. Next we are directed to cube 
the last quotient figure. This cube shows the cubic con- 
tents of the block H. and the sum of these is equal to the 
cubic contents of the blocks B. C. and D. ; and E. F. and G» 

Pup, This appears much plainer than I expected it 
would, before I heard your explanation. I can see no dif- 
ficulty in finding the cube root of any number, if the ex- 
planation is well attended to. 

Tut. It is not so difficult to extract the cube root as 
it appears to be to those unacquainted with the reaisons of 
the rule. If you understand the nature of the rule yoa 
will never be troubled in performing any operations in it 

What is the cube root of 1092737 ? Ans. 103. 



Questions. 

What is involution ? 

What is the power of a number ? 

What is the small figure, which denotes the order of 
the power, called ? 

How do you find the power of any number? 

What is evolution, or the extraction of roots ? 

Why is the given number pointed into periods of two 
figures each, for extracting the square root ? 

Why do you subtract the square of the root from the 
period In which it was taken ? 

Why do you double the root for a divisor ? 

In dividing, why do you except the right-hand figure 
of the dividend ? 

Why do you place the root in the quotient, and at the 
right of the divisor ? 

How is. a number pointed, when accompanied by deci- 
mals ? 

How is the root of a vulgar fraction found ? 
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Wbat is it to extract the cube root? 

When jou hav^g^UDd the fir»t fig^ure of the root, why 
do you subtract its cube from the period in which ;t was 
taken? 

Why do you multiply the square of the quotient by 300 ? 

Why do you multiply the quotient by 30 ? 

^hy should the sum of the tfiple square and triple 
quotient be taken for a divisor ? 

Why do you multiply the triple square by the last quo- 
tient figure? the square of the last quotient figure by the 
triple quotient ? and cube the last quotient figure, and 
take their sum for a subtrahend ? 



ExarnpUs for Practice. 

1. What is the square root of 301 38696025 ? 

Ans. 173605. 

2. What is the square root of 234,09 ? Ans. 15,3. 

3. What is the square root of ,045369 ? Ans. ,313. 

4. What is the square root of 964,5193360241 ? 

Ans. 31,05671. 

5. A general has an army of 4096 men ; how many 
must he place m rank and file to form them into a square ? 

Ans. 64. 

6. If the area of a triangle be 160, what is the side of 
a square equal in area thereto ? Ans. 12,649t* 

7. There is a circle whose diameter is 4 inches; 
what is the diameter of a circle 5 times as large ? 

Ans. 8,94 inches. 

To solve questions of this kind, square the given diam- 
eter ; then multiply this square by the given proportion, 
and extract the root of the product, which will be the 
answer. When the circle of the required diameter is te 
be less than the circle pf the given diameter, the square 
of the given diameter must be divided by the proportion. 

8. If the diameter of a circle be SO feet, what is the 
diameter of a circle one third as large ? Ans. 1 1,54 ft. 
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9. The eaves of a hoase are 18 feet high ; there is a 
wharfing in front of the house 12 fee^ide ; what is the 
length of a ladder that will just reach from the edge of 
the wharfing to the eaves of the house ? Ans. 21,63 ft* 

In every right angled triangle, like that formed hj the 
house, the wharfing, and the ladder, the s^qoare of the 
hypotenuse, or slanting side, is equal to the sum of the 
squares of the other two sides. 

10. The height of a tree growing in the centre of a 
circular island, 44 feet in diameter, is 75 feet, and a line 
stretched from the top of it over to the hither edge of 
the water, is 256 feet ; what is the breadth of the stream, 
provided the land on each side of the water be level ? 

Ans. 222,76 ft. 

11. Two ships sail from the same port; one goes 
due north 45 leagues, and the other due west 76 leagues ; 
bow far are they asunder ? Ans. 88,32 leagues. 

12 . What is the cube root of 16194277 ? Ans. 353. 

13. What is the cube root of 27054036008 ? 

Ans. 3002. 

14. What is the cube root of ,0001357 ? 

Ans. ,05138 &c. 

•15. What is the cube root of I ? Ans. ,873 &c. 

16. If a cube of silver, whose side is 4 inches, be 
worth }150 ; I demand the side of a cube of the like sii- ^ 
ver, which shall contain 3 times as much ? Ans. 6,349 in. 

17. If a globe of lead, 8. inches in diameter, weigh S 
cwt. ; what is the weight of another globe 4 times as 
large ? Ans. 24 cwt. 



CONVERSATION XIL 

BARTER AND AIJJGATIOIC. 

Tut. What is barter ? 

Pup. Barter is exchanging one commodity for another 
in such a manner that neither party shall sustain loss. 
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Tut You ape Piflit. Wheo the prices of two com- 
modities are given ; to know how much of one commodi- 
ty mast be given for a given quantity of the other com- 
modity ;— 

Find the whole price of the given commodity, and divide it by 
the price of the other commodity, and the quotient will be the 
answer. 

How much sugar, at |J5, per cwt. must be given for 
350 yards of linen, at 25 cents per yard ? 

Ans. 17 cwt. 2qr9. 

When the bartering price of one commodity is rated . 
above its ready money price, to find the bartering price 
of the other ; — 

Say, as the ready money price of one commodity is to the ready 
money pri9e of the other, so is the bartering pitice of one, to the 
bartering price of the other. 

A. and B. barter; A. has 150 gallons of brandy at 
^1,375 per gallon, ready money, but in barter he will 
nave ^1.50; B. has linen at 44 cents per yard, ready 
money ; how must B. sell his lineti per yard in propor- 
tion to A^s bartering price, and. how many yards are 
equal to A's brandy ? 

Ans. barter price is 48 cents, and he must give A. 468 
yds. 3 qrs. 

There are other methods of bartering, but they are 
▼ery simple, and you will easily understand them, from 
What I have taught you of the above methods. 



ALLIGATION. 

What is alligation 7 

Pup. Alligation is the mixing of simples of different 
qualities. 

Tut, Alligation is a method of mixing two or more 
simples of different qualities or price», so as to make a 
middle quality or price. 

Alligation is of two kinds, medial and alternate. 
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ALLIGATION MEDIAL 

Is a method of findlDg the rate of the compound, when 
the rates and quantities are given ; for which we ha?e the 
following rule. 

Multiply each quantity by its rate, and divide the sum oC their 
products by the sum of the quantities, 'and the quotient will be the 
rate of the compound required. 

If I mix 20 bushels of wheat at |{l,per bushel, 16 bush- 
els of rye at 75 cents per bushel, 1 2 bushels of barley at 
50 cents per bushel, and 8 bushels of oats at 40 cents per 
bushel; what is the value of one bushel of this mixture ? 

20X100 = 20,00 

16 X 76=12,00 

12 X 50= 6,00 

8X 40= 3,20 

66 56)41,20(7364 

392 

200 

168 Ans. ^0,736f 



320 

280 



40 



A goldsmith melted together 8oz. of gold, 22 carats'*' 
fine, lib. 8oz. of 31 carats fine, and lOoz. of 18 carats 
fine ; what is th& fineness of the composition? 

Ans. 22^ carats fine. 



It frequently happens, that we have a number of sim- 

£les, with their rjites given, and wish to know what quan* 
ty of each it will take to make a mixture of a given rate ; 
so that this is the reverse of alligation medial, and is called 



• A carat is a twenty fourth part; 22 carats fine, means || ol 
pure metal. A carat is also divided into four parts, called grains 
of a carat. 



yGoogk 



ALLIGATION ALTBRlTATE* l^d; 

ALLIGATION ALTERNATE. 

If a man have corn worth j^l, per bushel, and oate 
worth 60 cents per bushel, what qtiantity of each must he 
take, to make a mixture worth 75 cents per bushel ? 

Now if you take one bushel of corn, and mix it with 
one bushelof oats, there will be two bushels, the whole 
price of which will be Jl,50, and one bushel will be 76 
cents ; and if even quantities of each be mixed, the price 
of Ihe m'xture will be 75 cents per bushel, whatever the 
quantity may be- 
Again, if you have corn at 84 cents pet bushel, rye at 
72 cents, barley at 48 cents, and oats at 36 cents per bush- 
el, and you wish to make a mixture which shall be worth 
60 cents per bushel, you must so accommodate the mix- 
ture, that what is lost by diminishing the quantities, whose 
prices exceed the price of the mixture, may be gained by 
increasing those quantities whose prices are less than the 
price of the mixture ; which may be done by linking the 
prices together in the following manner, and taking the 
difference between the price of each simple, and the price 
of the mixture, and writing it against the price with which 
this price is linked. 

24 bushels at 36 cts. 
12 bushels at 48 cts« 
12 bushels at 72 ctS; 
24 bushels at 84 cts. 

Proof by alligation mediaL 

36 X 24 = ^8,64 

^48 X 12 = 5,76 

72 X 12 = 8,64 

84 X 24 ss 20,16 

72 ) 43,20(60 
432 



Hence the following rule ; — 

Write the prices of the simples in a column under each other, 
the least uppermost, and place the price of the compound at the 
left of the <;olamn. Connect or link with a continued line the prioe 
of each simple, which is less than that of the compound, with on^ 
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or anyviumber of those that are g^reater than the compound ; and 
each greater price with one or any number of the less. Write the 
difference between the price of the mixtore, and that of each of 
the simples, opposite to the prices with whidi they are respective- 
ly linked. Then if only one difference stand against any price, it 
will be the quantity belonging tt that price ; but if there be sever'^ 
al, their sum will be the quantity, 

A goldsmith would mix gold of 19 carats fine with some 
of 16, 18, 23 and 24 carats fine, so that the compound 
may be 21 carats fine; what quantity of each must he 
take ? Ans. 5 oz. of 1 6 carats fine, 5 oz. of 1 8, 5 oz. of 1 9, 
10 oz. of 23, and 10 oz. of 24 carats fine. 

How much barley at 40 cents, rye at 60 cents, and 
wheat at 80 cents per bushel, must be mixed together, 
that the compound may be worth 62| cents per bushel? 

^17^ barley, 
Ans. < 17| rye, 
f 25 wheat. 



When the whole composition is limited to a certain 
quantity, find an answer by linking as before ; then saj, 
as the sum of the quantities, thus found, is to the given 
quantity, so is each quantity, found by linking, to the re- 
quired quantity of each. 

Suppose you have corn at 76 cents, and oats at 40 cents 
per bushel; how many bushels of each must be taken to 
make 1 20 bushels worth 60 cents per bushel ? 

^ 50 > 15 26 : 120 :: 10 : 48 bushels of corn. 
^^ < 75 J 10 25 : 120 :: 10 : 72 bushels of oats. 

25 

A goldsmith has gold of 14, 16, 18, and 22 carats fine, 
and wishes to melt together, of all these sorts, so much 
as will make a mass of 50 oz. 20 carats fine ; how much 
must he take of each sort? Ans. 54 oz 14 carats fine ; 
5|- 16 ; 5f oz. 18 ; and 33^ oZ. 22 carats fine. 



When one of the injg^redients is limite4 to a certain 
quantity ; 

Find the difference between each price and the price of the 
xnaxtare as before ; then say, as the difference of that simple, 
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Ut 



whose quantity is giren^ is to the rest of the differences severally) 
80 is the quantity given to the several quantities required. 

How much gold of 16, 20, and 24 carats fine, and bow 
much alldy, must be mixed with 10 oz. of 18 carats finci 
that the composition may be 22 carats fine ? 



Alloy,^ 00 




2 
2 
2 
2 
2 + 4 + 



6 + 22 =s 34. 



10 oz. alloy. 
10 oz. 16 carats fine* 
10 oz. 20 carats fine. 
: 170 oz. 24 carats fine. 



Questions* 

How is barter useful ? 

When ^he prices of two commodities are given, how 
do you find how much of one must be given for the 
other ? 

When the bartering price of one commodity is rated 
above its ready money price, how do you find the barter- 
ing price of the other ? 

What is alligation % 

How many kinds of alligation are there ? 

What is alligation medial ? 

What is the rule for it ? 

What is alligation alternate ? 

When you have several commodities, with their rates 
or prices given, how do you find what quantity of each . 
must be taken to make a mixture of a given rate ? 

When the whole composition is limited to a certain 
quantity, how. do you find the required quantity of each 
commodity ? 

When one of the ingredients is limited to a certain 
quantity, how do you find tte required quantity of each 
commodity? DigtizedbyL^oogle 
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Examples for Praoiiee, 

1. A. has 200 yards of linen at 25 cents per yard, 
re?^dy money, which he barters with B. at 30 cents per 
yard, taking buttons at 1 1 cents per gross, which are 
worth but 8 cents ; how niany gross of buttons will pay 
for the linen ; who gets the best bargain ; and by how 
much ? Ans. 545,45 gross, B. gains ^6,364. 

2. How much corn at Jl per bushel, must I give ia 
exchange for 8 cwt of sugar, at g9,45 per cwt. ? 

Ans. 75 bu 2 pe. 3^ qts- 

3. How much gold of 15, 17, and 22 carats fine, must 
be mixed with 5 oz. of 18 carats fine, so that the^ompo- 
sition may be 20 carats fine ? 

Ans. 5 oz. of 15 carats fine, 5 of 17, and 25 of £2. 

4. A. merchant would mix 4 sorts of wine, of several 
prices, viz. at 75 cents, ^1,25, $1,50, and ^1,625 per. 
gallon ; of these, he would have a mixture of 60 gal- 
lons, worth $1,167 per gallon ; what quantity of each 
sort must he take ? 

Ans. 24|f II gal. at 75 cts. 1 l|f |f gal. of each of the 
others. 



GAUGING. 

i will now give a few practical rales for Gatiging, and 
the Mechanical Powers, with several interesting Math- 
ematical Problems. 

I have omitted the demonstratioils to Gauging, as it 
would require a more extensive knowledge of mathemat- 
ics to understand them, than the pupil can, at present, be 
supposed to possess, or the limits of this work will allow 
me to give. The practical part is so easy, that the pu- 
pil will have no difficulty in obtaining a practical knowl- 
edge of the rule without the demonstrations. 

Gauging, is taking the dimensions of a cask in inches, 
to find its x^ontents in gallons, by the following 

Mttkod, 
To the head diameter add two thirds of the difference 
between the head and bung diameters, and the sum will 
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be the mean diameter ; but if the staves be but little curv- 
ing, add ouly six tenths of this diflFerenc e. Square the 
mean diameter, ivhich, multiplied by the length of the 
cask, and the product divided by 294, for wine, or by 339 
for ale, the quotient will be the answer in gallons. 

Note. There is a difference in the thickness of thejieads of 
different casks, for which proper allowances must bo made in tak- 
ing the leng^th- The head diameter must be taken close to the 
chimes ; and for small casks, add 3 tenths of an inch ; for casks of 
40 or 50 gallons, 4 tenths ; and for larger casks, 5 or 6 tenths ; and 
the sum will be very nearly the head diameter within. 



Examples. 

How many ale or beer gallons will a cask hold, whose 
bung diameter is 28 inches, head diameter 22 incheS) and 
whose length is 38 inches ? 

28 bung diam. 22 head diam. 

22 head diam. 4 two thirds diffl 



5408 
2028 



359)25688(71 III gallons. 

How many wine gallons will a cask hpld, whose bun^ 
diameter is 20 inches, bead diameter 1-7 inches, and 
whose length is 24 inches ? Ans. 29 gal. lf|| qts. 



MECHANICAL POWERS of the LEVER. 

To find what weight may be raised or balanced by any 
^iven power, say; As the di.stance between the body to 
be raised or balanced, and the fuicram, or. prop, is to the 
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distance between the prop and the point where the pow- 
er is applied, so is the power to the weight which it 
will balance. 

If a man weighing 160 lb. rest on the end of a lever, 
12 feet long, what weight will he balance on the other 
end, if the prop be 1 foot from the weight 

1 : 11 :: 160 : 17601b. An». 

At what distance from a weight of 1760 lb. must a prop 
be placed, so that a weight of 1 60 lb. applied, 1 1 ft. frooi 
the prop, will raise it ? 1 760 : 160 : : U : 1 ft. Ans. 

In giving directions for making a chaise, the length of 
the shafts between the axletree and back board, being' 
settled at 9 feet, a dispute arose whereabout on the shafts 
the centre of the body should be fixed. The chaise* 
maker advised to place it 30 inches before the axletree; 
others supposed 20 inches would be a sufficient encum- 
brance for the hoFse : Now supposing two passengers to 
weigh 3 cwt. and the body of the chaise •§ cwt. more; 
what will the beast, in both these cases, bear more than 
his harness ? 

Weight of the chaise and passengers 3| cwt.=:420 lbs. 
and 9 feet=108 inches. 



Then, as 108 : JgJ ;* I 420 ^ " ^ J^f | Ans, 



OF THE WHEEL and AXLE. 

As the weight applied to the axle is to the weight or 
power applied to the wheel, so is the diameter of the 
axle to the diameter of the wheel ; 

OR, 

As the diameter of the wheel is to the diameter of thc^ 
axle, so is the weight applied to the axle to the weight 
applied to the wheel. 

If the diameter of the axle be 4 inches, and the weight 
applied to it be 20 lb. what must be the diameter of the 
wheel, so that 2 lb. at the wheel will just balance the 
20 lb. at the axle ? 

A. lb. du 

2 : 20 :: 4 : 40 Ans. DigtizedbyV^oogie 



OF I'HE SCRETf. 146 

It the diameter of the axle be 6 laches, and that of the 
l^heel be 48 inches, what weight applied to the wheel 
will balance 1268 lb. at the axle ? 

48 : 6 : : ISois : 366f lbs. Ans. 

If the diameter of the wheel be 50 inched, and that of 
the axle 5 inches, what weight applied to the axle will 
balance 2 lb. at the wheel ? 

in. in. lb. lb. 

5 : 60 :: 2 : 20 Ans. 



OF THE SCREW. 

The power is to the weight to be raised, as the distance 
Ibetween two threads of the screw is to the circumference 
of a circle described by the power applied at the end of 
the lever. ^ 

The diameter of a circle is to its circumference as 7 is 
to 22, or more correctly, as 1 13 is to 355 : Hence to find 
the circumference of the circle, described by the power 
at the end of the lever, say ; As 7 is to doable the lever, 
so is 22 to the circumference ; or as 113 is to double the 
levier, so is 355 to the circumference ; then as that circum- 
ference is to the d^tance between the spiral threads of 
the screw, so is the weight to be raised, to the power 
which will raise it, abating | of the eflFect of the machine 
for friction. 

There is a screw whose threads are one inch asunder ; 
the lever by which it is turned, 72 inches long, and the 
weight to be raised, 35601b; what power must be appli- 
ed to the end of the lever, sufficient to turn the screw, 
that is, to raise the weight ? 

7 : 144 : : 22 : 452^ circumference. 

in. in. lb. 
Then, as 452^ : 1 : : 3560 : 7|I|| lb Ans. 

If the lever be 72 inches, the circumference 452^ inch- 
es, the threads 1 inch asunder, and the powcB 7|||| lb.=s 
7,«65lb; what is the weight to be raigedj,^ Google 
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in. ID. lb. 

1 : 452,571 :: 7, 866 : 3659,360915 AttS. 

There is a loss of a few ounces, by the fractions. 



, PROBLEMS. 
The diameter of a circle being given, to find the circumference. 

As 7 is to the diameter, so is 32 tafhe required circum- 
ference ; or ai^ 1 13 is to the diameter, so is 355 to the re- 
quired circumference. 

There is a circle whose diameter is 12 feet, what is its 
circumference ? 

7 : 12 : : 22 : 37,7142. . 
or, 113 : 12 :: 356 : 37,6991. 

The circumference of a circle being given, to find the diameter. 

As 22 is to the circumference, so is 7 to the required 
diameter ; or as 365 is to the circumference, so is 113 to 
the required diameter. 

There is a circle whose circumference is 48 feet ; what 
is its diameter ? 

22 : 48 :: 7 : 16,372 

OR, 

365 : 48 :: 113 : 16,278. 

To find the area of a circle ; — 

Multiply half the diameter by half the circumference, 
and the product will be the area. 

There is a circle whose diameter 4s 16,278 feet ; and 
its circumference 48 feet; what is its area? 

7,639 half the diameter. 
24 half the circumference. 



3056 
15278 



183,336 feet s area. r^^^^i^ 
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To find the solid eonienta of a sphere or globe ;— 

Multiply the circamfereoce by the diameter, which 
will give the superficial content ; then multiply the sur- 
face by one sixth x>f the diameter, and the product will be 
the solidity. 

The diameter of a globe is 8 feet ^ what is its solid con* 
tent? 

8 : 7 :: 22 : 25,1 42X8=201, 136 XI, 333=268, 11 4288 ft, 
Ans. 

To find how much a round tree, that is equally thick from end 
to end, will hew to, when made square ; — 

Extract the square root of twice the square of the semi- 
diameter, which root will be the side of the stick when 
made square. 

There is a round stick of timber 24 inches in diameter ^ 
how large square will it hew t 

12 

144 
2 

288(16,97 the side of tbe sticks 
1 

26)188 
156 

329)3200 
2961 



3387)23900 
23709 

191 

To measure the solidity of any irregular body whose dlmeosioiu 
pannot be taken ; — 

Put the body to be measured into some regular vessel, 
and fill it with w^er; then take out the body, measure 
the fall of water in the vessel, which will be the solidity 
«f the body. ^ 
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Miscellaneoits Questions, 

1. What number added to the thirty first part of 3813, 
will make the sum 200 ? Ans. 77. 

2. What difierence is there between twice 5 and 
twenty, and twice twenty ^ve ? Ans. SQ,. , - 

3. The remainder of a division is. 325, the quotieat 
467, and the divisor is 43 more than the sum of both ; what 
is the dividend ? Ans. 390270. 

4. What will 14 cwt. beef cost at 6 cents per pound ? 

Ans. $78,48. 

5. In an orchard of fruit trees ^ of them bear apple?, 
i pears, ^ plums, 60 of them peaches, and 40 cherries ; 
how many trees does the orchard contain ? * Ans. 1200. 

j6. What length must be cut off a board 8| inches 
broad, to contaiujiir square foot? Ans. I7|^inch. 

7. A father oivifled his estate in the following man- 
ner ; to A. he gave 4 s6 often as 6. had 6, and to C. 7 so of- 
ten as 9 to O ; what was the sum divided if A's share was 
$600 ? Ans. $ 2600. 

8. A father dying left his son a fortune, ^ of which he 
ran through in 8 months ; j- of the remainder lasted him 
12 months longer, when he had $900 left; what did his 

y^ father bequeath him f Ans. $2100. 

^ 9< A merchant begins the world with $500, and finds 

that by his distillery he clears $5000, in 6 years ; by his 
. navigation, $5000 in 7^years ; and that he spends in gam- 
ing $5000 in 3 years ;• how long will his estate last ? 

Ans. 30 years. 

10. A. can do a piece of work alon^ in 7 days, and B. 
in 12 ; in what time will both, working together, finish it ? 

Ans. 4-^ days. 

11. A. and B. are on opposite sides of a circular field 
268 poles about ; they begin to go round it, both the same 
way at the same instant of time ; A. goes 32 rods in 2 
ipinutes, and B. 34 rods in 3 minutes ; how many times 
will they go round the field before the ^ifter overtakes 
the slower? Ans. A. 1(>^ times. 

B. 17 times. 
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12. A. and B. together caa do a piece of work in 20 
days ; with the assistance of C. they can do it in 12 days, 
in what time would C. do it by himself? 

Ans. 30 days* 

13. Suppose a cistern has a pipe that ceaveys 4 gal- 
lons, 2 qts. into it in an hour, and another that lets out 2 
gfallons Iqt. Ipt. in an hour; if the cistern contain 84 gal- 
lons, in what time will it be filled ? 

Ans. 39 h. 31 m. 45{f sec. 

14. If a man spend ^22,8125 in one year, what does 
he spend per day ? Ans. J0,0625. 

16. A guardian paid J4800, for ^3692,309 which he 
had io his hands 6 years : What rate of interest did he pay ? 

Ans. 5 per cent. 

16. What number is that from which if you take f of 
f , and tt> the remainder add ^^ ^^iiV) ^^ number will be 
10? Ans. IO^VjV 

17. A water tub holds 73 gallons ; the pipe, which 
conveys the water to it usually admits 7 gallons in 5 min- 
Yites; and the tap discharges 20 gallons in 17 minutes, 
fjbw, supposing both these to he carelessly left open, 
andi^ #|ter to be turned on at 4 oxlocltin the morn- 
ing r'jiHSipl^ant, at 6, finding the water running, puts in 
the tap ; -m what time, after this accident, will the tub be 
filled ? . Ans. 32 min. b^^ sec. 

18. A hare starts 12 rods before a hound ; but is not 
perceived by him till she has been up 45 seconds ; she 
scuds away at the rate of 10 miles an hour ; andfthe dog, ' 
on view, makes; after her at the rate of 16 miles an hour ; 
how long will (fee ^^urse hold, and what space will be 
run over, from the *spot where the dog started? 

An3.22a8ft. 97^ seconds, 

19. Required the number, from which, if 7 be sub- 
tracted, and the remainder be divided by 8, and the quo- 
tient be multiplied by 5, and 4 added to the product, the 
square root of the sum extracted, and three fourths of 
that root cobed, the cube, divided bj 9, the last quotient, 
may be 24 ? Ans. 103. 

30. Two men* depart from the same place ; the one 
l^oes £aat, and the other JNorth ; one g#§ 20 miles per 
O 
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day, and ihe other 25 miles ; how far apart are they on 
the 4th day after their dep^ture ? Ans. 128,063 miles* 

21. Suppose a ligbthoase built on the top of a rock $ 
the distance between the place of observation and that part 
of the rock level with the eye, 620 yards ; the distance 
from the top of the rock to the pl«ce of ol»ervation, 846 
yards ; and from the top «f the light house 900 yards ; 
the height of the light house is required ? Ans. 76,77 yds. 

22. Sound, uninterrupted, moves at the rate cfll42 
feet per second ; if the time between the lightning and 
thunder be one minute, at what distance was the explo- 
aioD ? * Ans. 12,977 &c. miles. 

' 9B. If the earth be 7911 miles in diameter, and the 
moon 2180 miles ; how many moons will it take to make 
t>ne earth ? Ans. 47,788. 

24. A. sets out for London precisely at the time when 
B. at Lincoln, sets forward for London, distant 100^ miles ; 
after 7 hours they met on the road, and it then appeared, 
that A. had ridden 1^ mile more than B At what rat6 
an hour did each of them travel ? Ans. A.- 7||, B. 6^. 

25. There is an island 73 miles in circumference, and 3 
footmen all start together to travel the vame way around 
it; A. goes 5 miles a day, ,B. 8, and C. 10; when will 
they all come together again ? Ans. 73. days. 

26. A. B. and C. are to share ^48000 in the piropor^ 
tion of -I, ^, an^ ^. respectively ; but C's part being lost 
by his death, it is required to divide the vfhole sum proper- 
ly betwten them? Ans. A. ^27428^57 If B. 20571,428^. 

27. A man dying left his wife in expectation that a child 
would be afterwards added to the surviving family ; and 
making his will, ordered, that, if the child were a son, -f of 
his estate should belong to him, and the remainder to his 
mother; but if it w^re a daughter, he appointed the 
mother f , and the child the remainder. But it happen- 
ed, that the addition was both a son and a daughter, b^ 
which the widow lost in equity, ^2400 more than rf 
there had been only a girl. What would have been^bili^ 
jdowry had she had only a son ? Ans. )^2Jtyik:' 

., .98. A man died leaving an estate 6M1800, whicl^lfilCl:-* 
^^ivided ()etw«ffi his three sons in the l^llowin^ mani|i|i^^'^^ '. 
They were of 12y IG, and 18 years of age, and wef4j^i ..• 
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MISGELLANBOUS QUESTIONS. 



:«^« 



receive such sums at their father's decease, as put at Ili- 
terest, would give them equal sums, when they arri^v^^ 
at 21 years of age. What did each one receive ? 

(^673, 142 &c- 
Ans. I 611,028 &c. 
\ 515,803 &c. 
29. When first the marriage ftot was tied 

Betwixt my wife and me, zh^ "^ 

My age with hers did so agree, 

As nineteen does with eight and three ; 

But after ten and half ten years, 

We man and wife had been. 

Her age came up so near to mine, 

As two times three to nine. 

What were our ages at marriage ? 

Ans. 57 and 33« 



i 



▲MUSIRO AND INSTRUCTIVE QUESTIONS. ^ -* » 

A man bought a piece of ground 30 feet long and 30 
feet wide, on which he seta barn and house, each 30 feet 
long andf^feet widfe ; how did he set them r 

Said Harry to Edmund, I can place four I's so that, 
when added, they shall make precisely 12 ; can you do 
60 too? • 

Says Edmund to Harry, the upper iialf of a carriage ^1^^', 
wheel, moves faster than the under half; can you tell me '-t^>^ 
the reason 7 >&^ 



'i 



\ -k 



Charles taid, that his instructor asked him if it iNrould \^ 
take any more boards to build a fence over the top of a J y^ 
bill, than it would to build one of the Same height, (hy ^t Jl^% 
plumb line) across the base of the same hill : he told his v>; ^ 
instructer that it would take no more i)oards ; and also '% 
that no more trees could grow out a hill, ttan could grow* ^i;.tiJ 
on its base, or on a piece of ground equal to it^ base, aW ' ^ 
though the surface of the hill should be double the surface , 
of its base. His instructer told him that he was correct 

If a cannon be raised one mile high, with the mout! 
pointing directly towards the earth, and it be discharge 
in that pou|ion, where will the ball move the frwiftest,^ 
through t^ first or last half mile from the cannon' 
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Three travellers met at a caravansary, or inn, in Per- 
sia ; and two of them brought their provisions along with 
them, according to the custom of the country ; hut the 
third, not having provided aiuy, proposed to the others 
that they should eat together, and he would pay the val- 
ine of his proportion. This being agreed to, A produces 
5 loaves, and B. 3 loaves,^which the travellers eat togeth- 
er, and C. paid 8 pieces of money, as the value of his share, 
with which the others were satisfied, but quarrelled about 
the dividing of it. Upon this the affair was referred to the 
Judge, who decided the dispute by an impartial sentence. 
Required his decision ? 

Come, sprightly youth, and with me rove 

In yonder lawn to plant a grove ; 

Its curious form lay out with care, 

Just as my fancy pictures here ; 

This sylvan spot you must compose 

Of nineteen trees in nine straight rows ; 

And to adorn the shaded land, * 

In each row five trees must stand. 

Your task performed, the central tre* 

WeHl consecrate to LIBERTY. 



FORMS OF NOTES, BONDS, RECEIPTS^ 

ORDERS, and deeds. 

OF NOTES. 

No. 1. 
. Tatta, Sept, 4/fc, 1823. For value received, I promise to pay 
to John Pilfort, or order^ forty dollars on demand, with interest. 

Attest, ' Chahles Ha 

HxMAs George. 



No. 2. 

Aslracan^ ^Augutt 20th, 1823. For valui} receiTed, I promise to 
pay to A. 6. or order, one hundred dollars, on demand, with int^c-, 
«8t after four months. Ji L; 



No. a 

Tatta, October 4th, 1823. For value received^ we jointly 
severally promise to ^ay M. N. Of bearer, 0ne thousiu|d donar$ on^ 
4^a&d^ with interest. John^ac. 

H£jVB.t BiooJir- 
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or NOTES.... OF BOITDS. l&S 

No. 4. 
Fort Jacksan^ Sept 6, 1823. For vataie recei]|[^ I, CD. of 
the towa of— — > — , county of——, and stateof — — — , 
• promise to pay toF.H. of——, county of — — |fc and state 
o f , three hundred dollars on demand, wit^ ix^pKst. C. D. 

Retnarks, 

# When a note is written to pay him, or order, as in No. 1. and 2. 
the person to whom the note is g^iven, may endorse it, that Is, 
write his name on the back of it, and sell it to whom he pleases ; 
then whoever buys the note, may call on the signer of thf note, 
and if he is unable to pay, or declines doing it, the endorser mast 
pay it. 

When a note is written to pay him or bearer as in No. 3, any^ 
person hddiug the note may sue, and recover it ofthe signer. But 
if the note is not written, to pay him or order, it is not negociable, 
that is, it cannot be sold or transferred from one person to another \ 
and if it is not written^ to pay him or order, or him- or bearer^ 
none but the person to whom the note is given, can sue and re- 
cover the same. 

When a note is written, on demand, it i» recoverable^ any timv 
at the option of the creditor ; but if it be written^ payable aft^ 
the expiration of a certain time^ as in No. S, it cannet be recovef* 
ed till the expiration of that time. 

It is unnecessary, in writing notes, to mention the rate of tnter^ 
est, unless it be below the rate established by law ; for no greater 
^^v rate than lefll interest is recoverable in law^ and when no rate iv 
""^ flt^ntioned, legal interest is understood. 

When a note is written, payable at a certain time, interest doei 
not commence on it till the* expiration of that time, unless partica^ 
larly mentioned in the note. 

When a note is given jointly and severally by two or more pei* 
SODS, or by a company, the whole note may be recovered of any 
individual of the company or signers. 

When a note is given, payable at a certain time, in any specific 
ed article, as com, rye, &c. if the article is not offered before th# 
time expires, the creditor is not obliged to receive the article i« 
payment, but may recover the amount in money. 



OP BONDS, 

A Bond vfith a condition from ont to aHMtker, 
Ki^OW all men by these presents, That I, A.B. of * ■,m 

the county of ^ am held firmly bound to C. D. of H in the 

sum of two hundred dollars, to be paid to the said CD. his at* 
tomey, his executors, administrators or assigns, to which payment, 
well and truly to bc'made, ! bind myself, my heirs, executors and 
administrators, firmly by thet^ presents. Bealed with my seal. 
Dated the fourth day of — ^ — , in the year 0f out Lord <nM thou- 
sand, eight hua^dand tvrenty-tliree. 
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Tke eondilion of this oblig^ation is such, that if the aboTe-boond 
A. B. his hei|^zecator8.i or admiiaistrators, do and shall well and 
truly pay, o^Ruse to be paid unto the above-named C. D. hia 
executors, i^ninistrators, or assig'ns, the full sum of two hundred 
dollars, wiiH|gal interest for the same, on or before the fourth 
day of ■ iKxt ensuing the date hereof; then this oblig;atio]!k 

to be Toid, or otherwise to remain in full force and virtue. 



%A Condition of a CourUer Bond, or Bond of Indtmmty^ whtrt^ 
ont man htcomet hound for another, 

TH|] condition of this obligatioi> is such. That whereas the 
above-named A. B. at the special ipstance and request, and for the 
•nly proper debt of the above bound E. F. together with the said 
£. F. is, ^nd by one bond or obligation, bearing equal date with 
the >bIigation above written, held and firmly bound unto M. N. of 
H. in the penal sum of — — • dollars, conditioned for the payment 
of the sum of, &c. with legal interest for the same, on the — — 
day of next ensuing the date of the said in part recited ob- 

ligation, as in and by the said in part recited bond, with the con- 
dition thereunder written, may more fully appear: If therefore, 
the said £. F. his heirs, executors, or admin istiators, do and shall 
well and truly pay, or cause to be paid unto Uie said M. N. hia 
•zecutors, administrators, or assigns, the said sum of, &c. with 
legal interest of the same, on the said — day of, &c. next 
ensuing the date of the said in part recited obligation, according 
to the true intent and meaning, and in full discharge and satisfac- . 
tion of the said in part recited bond or obligation : ^ben this obik 
li^tioo to be void, or otherwise to remain in fall foW and virtue^ 



OF RECEIPTS, 
No. 1. 
JhUonia, Sept, 12, 1823. Received of Mr. Theodore Allswell.^ 
twenty dollars in fall of all accounU. Abjbl Zkai.0178. 



No. 2. 
Jintonia, Sept, 12, 1823. Received of Mr. Abel Zealous, tea 
doUan in full of all demands. Tbxodors Allswxix. 

Receipt for an Endonement on a Jiott, 
Mexicoy Sept. 12, 1823. Received of Mr. S. G. (by th§ hand of 
M. L.) thirty dollars, which is endorsed on his note of March 
14, 1814. L. T. 

Receipt for Interest due on a, Bond, 
Gbolsky Sept. 12, 182a Received this day o f of Mr» I. L, 

the sum of twelve dollars in full of one yearns interest of two hnn* 

dred dollars, due to me on the '— day of last, on bond 

from the said I. L« I say received by me, li« 0. 
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^ el? BONDS OF DEEI>S« 15^ 

B^uipt for money received on account, 
OboUk, igept. 12, 1823. Received of Mr. O. H. forty dollars on 
account. O. M. 

Remarkt. 

When two persons pass receipts, as in No. 1. and 2. a particular 
Bum must be expressed in each receipt, but it is not necessary 
that it sli^uld be the exact sum received. 

Receipts given in fall of all accounts, cut off accounts only ^ 
but receipts given in full of aU demands^ cut off not only account^i 
but obligations ol all kinds. 

OF ORDERS.. 

Philadelphia^ June 4, 1823. 
Mr. O. N. Sir, For value received, pay to G. M. ten dollar{|, 
and place the same to my account. L. F. 

Allenton^ August 3, 1823. 
Mr. I. R. For value received, pay to M. D. five dollars, and 
this, with his receipt, shall be your discharge from me. T. S. 

AUenton^ August 6, 1823. 
Messrs. J. & C. Please to send by the bearer, Mr. F. L. twe 
hundred dollars, and place the same to my accompt. 

G. M. 

OF DEEDS. 
A Warranty Deed, 

Know all men by these presents, That I, A. 6. o f "^ 

in the County of , and Commonwealth of , gentleman, 

for and in consideration of dollars, — cents, paid to me by 

C. D. of , in the county of , and Commonwealth of 

, yeoman,^he receipt whereof I do hereby acknowledge, 
do hereby give, grant, sell and convey to the said C. D. his heirs 
and assigns, a certain tract and parcel of land, bounded as fol- 
lows, viz. ^ 

[Here insert the bounds^ together toiih aU the privileges and ap" 
purienanees thereunto belonging.'] 

To have and to hold the same unto the said C. -D. his heirs and 
assigns, to his and their use and behoof forever. And I do cove- 
nant with the said C. t). his h#lr%and assigns, that I 'lam lawfully 
seized in fee of the pren^ises, that they are free of all incumbran- 
ces, and that I will warrant and'will defend the same to the said 
C. D. his heirs and assigns forever, against the lawful claims and 
demands of all persons. 

In witness whereof, I hereunto set my hand and seal this ' 

jof , in the year of our Lord one thousand eight hundred 

and — Vv 

^igned^ sealed and delivered^ A.— B.' Q 

in presence of * \ 

E,F. a.H. 
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T 

A ^Uclaim Deed. 

Khow all JOur BT THK8E piLssAiTTa, That I, L. JMf. of» &c. 

in conaideration of the sum of , to be paid by P. R. of, &c. 

the receipt whereof I do hereby acknowledge, have remissed, 
released, and forever quitclaimed, and do by these presents remit, 
release, and forever quitclaim unto the said P. R. his heirs and as- 
signs forever. {Hm insert the premites.) To have and to hold 
the same, together with all the privileges and appuptenances 
t^reunto beHnging, to him the said P. R. his heirs and assigas 
forever. 

In VfiinetSy ice 



Ji. Mofigagt Dttd. 

KWOW ALL MEW BY THESE PRESEITTS, That I, W. B. of ^ 

in the County of , in the State of , Carpenter, in 

consideration of Dollars Cents, paid by R. S. of 

^ in the County of , in the State of , Tailor, 

the receipt whereof I do hereby acknowledge, do hereby gll^ 
grant, sell and convey unto the said R . S. his heirs and assigna, 
a certain tract and parcel of land, bounded as follows, viz. 

[Here insert the Inninds^ together with all the privileges and ap" 
purtenances thereunto belonging.] 

To have and to hold the afore granted premises to the said R. S. 
his heirs and assigns, to his and their Use and behoof forever. And 
1 do covenant with the said R. S. his heirs and assigns. That I 
am lawfully seized in fee of the afore granted premises. That 
they arc free of all incumbrances : That I have good right to sell 
and convey the same to the said R. S. And that I will warrant 
and defend the same premises to the said R. S. his heirs and assigns 
forever, against the lawful claims and demands of all persons. 
Provided nevertheless^ That if I the said W. B. my heirs, executors^ 
■or administrators shall well and truly pay to the said R. S. hi* 
heirs, executors, administrators or assigns, the full and just sum of 

' .. dollars ' cents, On or before th6 — #— - day of ^ 

which will be in the year of our Liord eighteen hundred and , 

wi|^ lawful interest for the same until paid, then this deed, as 
also a certain bond \^or note^ as the case may 6e] bearing even date 
with these presents given by me to the said R. S. conditioned t» 
pay the same sum and interest at the time aforesaid, shall be void, 
otherwise to remain in full force and virtue In witness whereof, I 
the said, W. B. and E. B. my wife, jn testimony that she relinquishes 
all her right to dower or alimody in and. to the above described 
premises, hereunto set our hands and Seals this ■ day of 

^ , in the year of our Lord one thousand eight hundred aofll^ 

• .Sigiaei^ sealed and delivered^ W,- B 

^ presence of > E.— r— B.— - 



H.J. L. P. 



THEEND. 
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